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4') Lancaster Laboratories

Explanation of Symbols and Abbreviations

The following defines common symbols and abbreviations used in reporting technical data:

N.D.

TNTC

W]
umhos/cm
C

meq

g

ug

ml

m:3

ppm

ppb

Dry weight
basis

none detected BMQL
Too Numercus To Count MPN
International Units CP Units
micromhos/cm NTU
degrees Celsius F
milliequivalents ib.
gram(s) kg
microgram(s) mg
milliliter(s) |
cubic meter(s) ul

Below Minimum Quantitation Level
Most Probable Number
cobalt-chloroplatinate units
nephelometric turbidity units
degrees Fahrenheit

pound(s)

kilogram(s)

milligram(s)

liter(s)

microliter(s)

less than - The number following the sign is the limit of guantitation, the smallest amount of analyte which can be

reliably determined using this specific test.

greater than

estimated value — The result is > the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams. For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram. For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

parts per billion

Results printed under this heading have been adjusted for moisture content. This increases the analyte weight
concentration to approximate the value present in a similar sample without moisture. All other results are reported

on an as-received basis.

U.S. ERA CL.P Data Qualifiers:

moow»

4

u
XY, Z

Organic Qualifiers

TIC is a possible aldoi-condensation product
Analyte was also detected in the blank
Peasticide result confirmed by GC/MS
Compound quantitated on a diluted sample
Concentration exceeds the calibration range of
the instrument

Presumptive evidence of a compound (TICs only)
Concentration difference between primary and
confirmation columns >25%

Compound was not detected

Defined in case narrative

+ +2C wZ2 MW

Inorganic Qualifiers

Vaiue is <CRDL, but >IDL

Estimated due to interference

Duplicate injection precision not met
Spike sample not within control limits
Method of standard additions (MSA) used
for calculation

Compound was not detected

Post digestion spike out of control limits
Duplicate analysis not within control limits
Correlation coefficient for MSA <0.995

Analytical test resuits for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncartainty values, as applicable, are available upon request.

Tests results relate only to the sample tested. Clients should be aware that a critical step in a chemical or microbiological
analysis is the coliection of the sample. Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless. If you have questions regarding the proper techniques of collecting samples, please contact
us. We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
stafl. This report shall not be reproduced except in full, without the written approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND {S GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED. WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY. IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SP=CIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PRCFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AMND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES. We azcept no legal responsibility for the purposes for which the client uses the test results. No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laborator es and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02
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Mr. Billy L. Huston
Envircnmental Engineer
Belr Davton Thermal Products LLC
1600 Webster Street

Daxton, Ohio 45404

RE:  Risk Evaluation of Disposal Options
VAP-Approved Soil

Dear Mr Huston:

LJB Inc. (LJB) was contracted by Behr Dayton Thermal Products LLC (Behr) to assist in the evaluation
of disposal options for approximately 20,000 to 30,000 cubic yards of Ohio Environmental Protection
Agency (OEPA) Voluntary Action Program (VAP) approved soil. The intent of this project was to
evaluate potential environmental risks associated with the disposal of the soil.

The disposal options for the soil were defined by Behr and included disposal at either the Waste
Management (WMX) Stony Hollow RCRA Subtitle D landfill located at 2460 Gettysburg Avenue in
Davton, OH, or at the SRI Construction and Demolition Debris (C&DD) Landfill located at 1550 Seldiers
Home in Dayton, OH. This report also includes a third option, for the recycling of soil at the PetroCell
Recycling Facility on Robinson Road at Washington Court House, OH.

As part of the evaluation process, LJB contacted the OEPA-Southwest District, the OEPA Central
Region, and the Montgomery County Health Department for information concerning the three disposal
facilities. LIB also contacted WMX, PetroCell and SRI concerning their operations. PetroCell provided
detailed information concerning their operation, but SRI was unwilling to provide any information
corcerning their facility. LJB is familiar with the operation of Stony Hollow from previous interactions
anc. contacted the facility to confirm issues associated with their operation.

Numerous factors associated with the disposal facilities were reviewed during the evaluation. These
factors were selected based on the ability to infer potential risk associated with the disposal of the VAP
soil. The factors reviewed include:

e Dirferences in regulatory requirements (including liner specifications, closure specifications, financial
bonding, groundwater monitoring and leachate management).

e Facility waste profile requirements (i.e. analytical requirements as part of the waste acceptance

process).

Recent regulatory notices of permit violations associated with the operation of the facility.

Relative waste disposal and transportation costs (i.e. high, medium, and low).

Tinz periods open to accept waste.

Financial backing of the specific facility.

Thz resclts of our review of the defined factors are summarized in the attached Table 1.

Based o7 the data collected during this evaluation, a risk potential exists with placement of the VAP soil
at any ol the three facilities. For this evaluation, the risk defined for the disposal of the soil primarily
centered on the potential that at some future date the selected facility will become a target of a regulatory
action due to the off-site release of a regulated material. Released material does not even need to be
associatzd with Behr for Behr to be involved. The use of the disposal facility and/or the placement of the
VAP so ] may be sufficient for Behr to have a financial obligation associated with the potential future
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regulato-y actions. Currently, Behr transports waste material to Stony Hollow. As a rasult, Behir
providing material to another landfili may increase liability by having exposure at multiple facilities.

In the event the selected disposal facility becomes involved in a regulatory action, one of the prime issues
affecting Behr will be the ability of the disposal facility to remain financially solvent and completely
manage the regulatory action with its own resources. For the three facilities identified in this evaluation,
the financial resources of WMX exceed the resources of either of the other two facilities.

[n the case of PetroCell, the soil is treated to non-regulatory leveis for reuse as fiil material at off-site
locations. As a consequence of the treatment process, PetroCell issues a certification letter at the
completion of the treatment process that indicates the soil is no longer a regulated material. This process
should eliminate any future regulatory issues that would be attributed to Behr.

The probability of a regulated material release at each of the facilities has also been considered. In the
casz of WMX and PetroCell, the design and operational specifications (i.e. liner specitications, closure
specificetions, financial bonding, groundwater monitoring, leachate management, etc.) are supportive of
the low potential risk of a release of regulated material and exceed those used/implemented by SRI.

Based on the number of recent Notices of Permit Violations, SRI may have accepted a material they are
not permritted to accept (such as a small can of solvent). The presence of this type of regulated material
could then act as a source for future regulatory problems. This concern is supported by the number of
recent Notices of Permit Violations associated with the acceptance of unacceptable materials into the SRI
lardfill. WMX and PetroCell have a lower risk of inadvertently receiving unacceptable materials.
Specitically, the PetroCell operations treat soil and remove it from their facility upon completion of the
trectment process. Therefore, the PetroCell facility is not a permanent repository of waste materials from
nurierous sources. In the case of WMX-Stony Hollow, Behr has previously disposed of waste at this
fac:lity and the “additional” risk due to the disposal of the VAP soil is minimal.

Overal!, the risk potential for the placement of waste material at these three facilities varies from WMX
with the lowest potential risk, to SRI with the highest. However, the placement of the VAP soil at
PetroCell may also provide a disposal option with potentially low risk. In the case of PetroCell, the
disposal can only be fully evaluated by review of their proposal cost and the terms and conditions for the
acceptance of the VAP-approved soil.

We hope this evaluation meets your project needs. If you need any additional information, please contact
me at 259-5163.

Sincerely
LIB Inc.

Edward Council, PG
Senior Ceologist

Enclosure
cc: Zile
wi\kbehd ayion thermal\report-cjg reviewed.doc
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TABLE 1: EVALUATION MATRIX OF POTENTIAL DISPOSAL FACTLITIES

REVIEW FACTORQ
Type Ot Operation

WMX-STONY HOLLOW

%nnalymndﬁu/R( RA Subtitle D
Facility

General Class Of

Accepted

Waste

Solid and Special Waste (including
petroleum contaminated soil)

SRI

Constmcuon & Demolition Debris
Landﬁll

P l{l)( ¥ LL
Ru,yu.lmb Factlity

Constx uction & Duuullllou Debris

Organic contaminated soil that is
not classmul as a Hazardous Waste

Liner Speuhmtlons

Multi-Layer Soil and Geosynthulc
Liner

None present — none required

Multl Lllyu 5011 dl]d Gu)symhum
Liner

Closure Specifications

I‘m‘mcnl Bondmg for Closure
Activities

Extensive requirements
over 30 years

spanning

None after placement of tinal cover

Very high to account for 30 years of
post closure monitoring

No waste is present at closure.
Therefore, closure specifications are
limited.

Very limited; none past placement
of final cover

Very limited bLmuse waste
removed from the facility prior to its
closure.

is

Insurance

Unknown

Unknown

Moderate - $5.000.000

Groundwater Monitoring

Very extensive

None required or conducted

None required, but extensive
monitoring is conducted adjacent &
downgradient of the facility

Current Groundwater Impacts

None identified

Not determined

None identified

Leachate Management

Extensive

None

Extensive

Profile Requirements For Waste
Acceptance To Facility

Yes

None identified for the VAP soil

Yes

Recent Regulatory Notices Of
Violations

Limited and only to placement of
operational weekly cover

At least 10 in past year for
placement of operational weckly
cover and landfilling of improper
materials

None known

Operational Times

Relative Costs for Disposal

7AM to 5 PM, M-F,
7AM to Noon, S

8AM to 5 PM, M-F

7Al\’1 to 5 PM, M |
7AM to Noon. S

Highest

Lowest

Financial Backing

Highest

Unknown

Medium

Unl\nown
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T ECH MEMDO

Date: July 3, 2002
To: Rob Stenson, Earth Tech DAIMLERCHRYSLER DOCUMENT
Gary Stanczuk, DaimlerChrysler ConTRoL No
From: Paul Barnes %0(, [(08 ')JUL, 00{
Subject: Assessment of the Potential for Enhancing

Natural Attenuation Processes
Dayton Thermal Products Facility
Dayton, Ohio

Introduction

This technical memorandum tis intended to assess the potential for applying enhanced natural attenuation
principles to the treatment of groundwater contaminated by tetrachloroethylene (PCE) and
trichloroethylene (TCE) at the Dayton Thermal Products facility. In general, TCE contamination at the
site is widespread and varies greatly in concentration while the area of PCE concentration is smaller and
always co-located with TCE contamination.

Natural attenuation of TCE contamination by either aerobic cometabolism or reductive dechlorination
processzs 1s possible at some sites. Since TCE itself is a poor substrate for microbial growth, aerobic
cometabolism is generally possible only in the presence of an aerobically degradable substance that
allows the growth of organisms that produce a group of enzymes called monooxygenases (MOs), that can
begin the degradation process by cleaving the recalcitrant TCE molecule into smaller, more degradable
products. These degradation products are many and generally non-persistent, so naturally occurring
aerobic cometabloism is difficult to measure directly but this type of spontaneous aerobic cometabolism
has been observed on sites where co-contamination with biodegradable compounds like light petroleum
hvdrocarbons exists.

Reductive dechlorination, the other potential process, must also be facilitated by the presence of another
readily biodegradable substrate but reductive dechlorination occurs only under anaerobic and reducing
conditicns. This process produces a distinct pathway of sequential dechlorination through cis-1,2-
dichlorcethylene (cis-DCE), vinyl chloride, and ethene, intermediates that sometimes persist long enough
to be mezasured as evidence of reductive dechlorination. Naturally occurring reductive dechlorination is
possible in the presence of a significant input of biodegradable substrate combined with persistent

reducing conditions.

Either process can be initiated and/or enhanced in most aquifers, depending upon geochemical and
hydraulic conditions.

PCE is less amenable to biological treatment overall and aerobic cometabolism by indigenous organisms
is not generally possible. PCE must typically be addressed by reductive dechlorination, at least to remove

the first chlonne and produce TCE.

Data Evaluation -~

To determine if any natural attenuation is occurring or has the potential to be enhanced, evaluations of
historiczl contaminant and water level data, and newly collected transformation product and geochemistry
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data were conducted. This evaluation consisted of reconstructing and correlating trends in contamination
and waver table elevation over time, as well as considering geochemical interactions and nutrient
availability.

Geochemistry

With respect to overall geochemistry, the aquifer exhibits relatively low dissolved oxygen (<1.0 mg/L) in
the most contaminated (shallow) zone, which lends itself to an anaerobic approach such as reductive
dechlorination. Competing electron acceptors for reductive dechlorination in the forms of iron,
manganese, nitrate, and sulfate are present but in relatively low concentrations, suggesting that
contaminants could be addressed efficiently without using excess substrate. pH and alkalinity are also
well within reasonable working ranges and the predominance of ferrous iron over ferric iron suggests that
the overall redox is at least mildly reducing. In all, geochemical conditions are amenable to a reductive
dechlorination approach. Additionally, the concentrations of other electron acceptors such as ferric iron,
manganese. nitrate and sulfate are clearly lower in wells where some dechlorination is indicated,
confirming that reducing conditions can be developed in the redox range necessary for the reductive
dechlorination process to proceed.

Evidence of Existing Dechlorination Activity

In general, while evidence of partial reductive dechlorination is present at some locations, there is
substantial heterogeneity in contaminant dynamics across the site. Conditions appear to range from no
apparent evidence of attenuation to very significant production of cis-DCE, an indication of reductive
dechlorination. Even in locations where the production of cis-DCE is obvious, however, there is little
evidence of further dechlorination to vinyl chloride and ethene and the total contaminant mass is
relatively unaffected. Fluctuations up to 6 feet in groundwater elevation further confound the evaluation
of attenuation because there appears to be some correlation between groundwater elevation and
contaminant concentration at many locations. Additionally, there is no substantial evidence of a potential
electron donor for reductive dechlorination, though there is some history of petroleum LNAPL releases in
sorme areas and some low concentrations of total organic carbon (TOC) were measurable, though neither
could be specifically correlated to observed dechlorination.

To addrzss the difficulties of interpretation, we have selected some individual wells for detailed and
separate evaluation. All were selected from the group that was recently re-sampled and they appear to
represent the range of site conditions fairly well.

In zeneral, most of the shallow wells that contain PCE or TCE also exhibit some evidence of current or
his:orical dechlorination activity. Specifically, MWO008S, MWO018S, MWA002, MWAO005, MWAQ06,
PZ-0121 and PZ-0131 (from among the re-sampled set) showed significant concentrations of the TCE
reductive dechlorination product cis-DCE. MWA002, MWAO006 and PZ-012I are discussed individually

below as examples.

Well ID Summary of Results & Interpretation

MWAO(2 MWAO002 (Figure 1) has historically had high PCE concentrations that may be
Desth: 40’ positively correlated to water level. Moderate TCE concentrations may also have

G been correlated to water level until February of 2000, but have not rebounded from
a concentration minimum (for the period considered) observed at that time.
Relatively high cis-DCE concentrations were observed beginning in January 1998
and seem to be correlated to, but lagging PCE/TCE concentration change events.
This significant reductive dechlorination may account for the continued decline of
TCE concentrations despite increasing water levels and the corresponding
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MWAQ006
Depth: 40°

increasing PCE concentration. Since 1 ug/L TCE should be dechlorinated to
produce only 0.73 ug/L cis-DCE, the very high DCE concentrations observed in
July and October of 1999, exceeding both the PCE and TCE concentrations, may
indicate some significant dechlorination of PCE as well. This cannot be verified
from the available data as groundwater elevation changes may also explain the
decrease in PCE, however the PCE concentration in MWAOQO2 has not fully
rebounded to previous concentrations as groundwater elevations have returned to
previous levels. MWAQO2 also provides some indication that the microbial
population may be able to facilitate degradation beyond cis-DCE, although no vinyl
chloride was observed. Peak cis-DCE concentrations did not persist, but the
mechanism for its removal is unclear based upon the available data. Further
evidence of biological reduction is given by concentrations of nitrate
(.047(J) mg/L), and sulfate (35.3 mg/L) that are much lower than the apparent
background concentrations which are probably between 2 and 6 mg/L for nitrate
and between 80 and 150 mg/L for sulfate. Stimulation of reductive dechlorination
in this area should be feasible, but nitrogen nutrient supplementation for bacteria
stimulation may also be necessary.
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Figure 1: MWA(002

MWAOQ06 (Figure 2) has historically shown TCE concentrations in the 1,500 to
2,000 ug/L range that may also be correlated with groundwater elevation. A
groundwater elevation low around January of 2000 corresponded to a TCE
concentration low, but also with the initiation of some apparent dechlorinating
activity that has continued since then. This new level of activity has apparently
produced a recent sharp decline in TCE concentration and a corresponding increase
in cis-DCE. Nitrate and sulfate concentrations remain relatively high and may be
facilitating the process without limitation at this stage, however significant
concentrations of TCE and DCE are still present. Enhancement of reductive
dechlorination in this area may be possible but would likely require some nitrogen
supplementation. Also, it is not clear at this point why vinyl chloride has not been
observed but it may be that the high concentrations of TCE favor the kinetics of the
first dechlorination step over the subsequent ones.
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PZ0121
Depth: 60°
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Figure 2: MWAQ06

PZ0121 (Figure 3) is different form MWs 002 and 006 in that its contamination
profile does not seem to be immediately correlated to groundwater elevation. This
is interesting and suggests that the shallow groundwater may be periodically in
contact with non-dissolved contaminants in the vadose zone or capillary fringe
when water levels change, while deeper groundwater received contaminant input
through diffusion from above. PZO012I has shown TCE concentrations as high as
2,000 ug/L, which appeared as a maximum in October 1998. Shortly after this
maximum was observed the DCE concentration peaked at around 1,500 ug/L,
falling back to and persisting at approximately 500 ug/L since then. After reaching
its peak, the TCE concentration declined to levels around 100 ug/L and have
persisted in that range. Since the peak TCE concentration does not seem to be
associated with a particular hydrologic event it is unclear whether the peak TCE
concentration in this area represents a real continuing source or a single release
event, however it is clear that additional enhancement will be needed to reach
MCLs in this area, as well as to remove the accumulated cis-DCE. Nitrogen has
been depleted in this area and may be limiting the capacity for further
dechlorinating activity.
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Figure 3: PZ0121

Two of the wells surveyed contained significant contamination but little or no evidence of dechlorination.
PZ008I, near an apparently significant source area, and PZ037I, off-site and well separated from the
primary release areas.

PZ008I Unlike the wells discussed above, there is very little evidence of dechlorination in
Depth: 40° PZ0081 (Figure 4) despite very high concentrations of both PCE and TCE.

) Contaminant concentrations are not as well correlated to groundwater elevation in
this area, possibly due to a much larger source of continuing contamination in the
area. Nitrogen appears to be depleted here as well which may explain the lack of
cis-DCE as the partial dechlorination of TCE does produce cis-DCE, but the partial
dechlorination of PCE only produces more TCE. Any dechlorination potential
expended on PCE in the area of PZ00O8I would therefore have contributed to the
apparent TCE contamination and the concentrations are so high that the resulting
increase in TCE concentration would likely be indistinguishable. Enhancement of
reductive dechlorination in this area may be possible, but will require a large
quantity of substrate and may require supplementation of nitrogen.
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Figure 4: PZ008I
PZ0371 No evidence of dechlorination is present in PZ037I despite TCE concentrations in

Depth: 48" the 4,000 ug/L range. Since little historical data from this location is available, no
evaluation of trends can be made but, in the recent re-sample event, no available
nitrogen was detected, which may suggest that nitrogen limitation prevents
reductive dechlorination in that area.
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Figure 5: PZ0371

Technology Alternatives

The three primary classes of in-situ technology for remediation of groundwater contaminated by
chlorinated solvents are enhanced bioremediation (subclasses discussed earlier), air sparging, and
chemical oxidation. Air sparging will not be considered here as the infrastructure requirements and site
legistical issues make it an undesirable option if others are available.
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Chemical oxidation, consisting of the injection of a strong oxidant such as potassium permanganate,
Fenton's reagent (hydrogen peroxide and ferrous iron), or ozone has been shown to be effective on
chlorinated solvent contamination at some sites. The quantity of groundwater to be treated suggests that
ozone treatment would be cost-prohibitive in this case and site geochemistry is less favorable for
permanganate and Fenton’s oxidation than might be the case at other sites. Both oxidants are most
effective at low pH, as low as 4.0 to 4.5 for Fenton’s reagent, which would require a substantial pH
acjustment from the 6.0 to 7.8 range measured by Earth Tech. The pH adjustment would be complicated
by a high natural buffer capacity. The aquifer’s high alkalinity would also consume a substantial amount
of any oxidant introduced, as would the naturally occurring organic matter. Other mitigating factors at
this site might include the ability to deliver oxidant effectively directly to areas beneath structures and the
safe handling of the large quantity of oxidant that would be needed.

In addition to these issues, Earth Tech believes chemical oxidation to be less appealing than reductive
dechlorination because PCE and TCE are fundamentally recalcitrant under aerobic and mildly oxidizing
cenditions (without cometabolic enhancement). This suggests that any failure to completely remove
ccntaminants by chemical oxidation would only leave the residuals in an environment that has already
bzen shown to allow them to persist. The only solution in this case would be repeated attempts at
oxidation until success is achieved which is complicated by access limitations. Alternatively, the
reductive dechlorination method may also support downgradient cometabolism under aerobic conditions,
and it produces degradation products that are known to be aerobically degradable. So, only the first-step
dzchlorination of the PCE component is required to eliminate the recalcitrant properties of the system.
Once tais i1s accomplished, even if reducing conditions were disrupted, there would still remain a
pessibility of degrading the remaining contaminants by another mechanism such as aerobic cometabolism
(TCE) and simple aerobic heterotrophic degradation (vinyl chloride, ethene, ethane) which might be
possible without any additional manipulation.

Because some difficulty in affecting in situ treatment can be expected at this type of site and because
there is evidence of some naturally occurring capacity for reductive dechlorination, Earth Tech proposes
the reductive dechlorination approach as a more cost-effective and logistically manageable alternative.
Additionally, the reductive dechlorination technology can easily be combined with the hydraulic control
system for delivery of enhancements in-situ, offering an alternative to a technology such as chemical
oxidation that requires a more widespread and intrusive application of reagents.

Conclusions

The available data suggests that both groundwater geochemistry and the native microbial population are
suitable for at least some reductive dechlorination to occur with additional enhancement. Potential
lirnitations seem to include a lack of available nitrogen and, possibly, a reluctance to move beyond cis-
DCE. Supplementing inorganic nitrogen along with the addition of reductive dechlorination substrate can
easily address nitrogen limitation and would not be excessively costly. Facilitating dechlorination beyond
cis-DCE should also be possible, if more difficult, because cases of genuine limitation in this area are
race. [t is more likely that the limited pool of available nitrogen, combined with limited available carbon
substrate and the relatively high contaminant concentrations result in a stoichiometric limitation that halts
m.crobial growth before the subsequent dechlorination steps can occur extensively enough to be

measured.

Given all of this, Earth Tech would tentatively propose a reductive dechlorination approach for this site,
contingent upon some additional pre-design testing to verify the microbial capacity of the system to
complete the dechlorination process, as well as to evaluate the extent of nutritional stress imposed by the
apparent lack of available nitrogen. Specific recommendations for additional work are described in the

next section.
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In gene-al, the proposed approach would fit well with any hydraulic containment approach that may be
necessay to halt or reverse contaminant migration, especially if such a system includes re-injection.
Irmplementation in a recovery and re-injection configuration would allow substantial optimization of the
process for type and quantity of substrate used, supplementation of other nutrients, or even re-distribution
of microbial populations from areas of good activity to areas requiring more enhancement.

Recommendations for Additional Testing and Conceptual Approach

In order to address the potential limitations identified above, Earth Tech proposes a combination of
microbiological assessment and simple microcosm studies that can be performed concurrently with the
implementation of the hydraulic control system.  Microbiological assessment would include
phospholipid-fatty acid (PLFA) and DNA analysis to determine levels of microbial biomass and
community structure with specific screening for known dechlorinating organisms. Microcosm studies
would include only very simple stimulation studies to verify that stimulation and/or nitrogen
supplementation do, in fact, produce the desired changes in microbial activity under these geochemical
coaditions. Specific attention would also be paid to verifying, at least qualitatively, further dechlorination
or degradation of cis-DCE to vinyl chloride to ethene. These combined efforts would be intended to
provide confirmation of gross feasibility and some suggestion of initial design parameters for
implementation of a phased remediation program.

Microbiological Assessment

Earth Tech proposes to take samples from six locations representative of the variety of conditions
observed. The proposed locations are MWA002, MWAO00S5, MWAQ06, PZ008I, PZ0371, and MW020S.
PLFA analyses will be used to evaluate and compare the microbial community structures in the areas
sampled to determine what range of microbiological conditions is occurring without enhancement. The
same data will also be used during treatment to evaluate changes affected by any purposeful
enhancement. DNA analyses will also be used to identify and enumerate organisms that are known or
liksly to be capable of reductive dechlorination both before and during treatment and used, in
combinztion with the results from bench scale pilots, to optimize enhancement for those types of
Organisrns.

Microcesm Treatability

Microcesm studies are proposed to satisfy some simple pre-design objectives while hydraulic control is
being established at the site. The studies proposed will be simple and focused very specifically on the
following issues.

1. Verify and quantify enhancement of the anaerobic biological system in the context of site-specific
geochemistry.

2. Evaluate nutritional stress due to the apparent lack of nitrogen, verify that nitrogen supplementation
is effective.

3. Vernify the system’s capacity to complete the dechlorination process.

Studies will be conducted either as static or limited-recirculation microcosms designed to simulate in-situ
geochemistry by combining both solid and liquid media from the site. The specific configuration of the
physical apparatus will depend upon the properties of the combined media but, in general, will consist of
triplicate bioreactors for each condition tested. Each microcosm will be constructed and maintained
identically throughout the study (estimated at 60 days), with the exception of the amendment scenario
being tested. Measurements of pH and Oxidation Reduction Potential (ORP) would indicate the
development of reducing conditions and the time for direct sampling for contaminants and
microbiological characterization. At the completion of the study, comparisons of the extents of treatment
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and/or impacts on the microbial populations under different amendment scenarios would be used to
develop baseline design values for in-situ treatment as well as control limits for process monitoring and,
possibly a predictive model for treatment.
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For Office Use Only
PTI Application No.
Fee

DIVISION OF DRINKING AND GROUND WATER
UNDERGROUND INJECTION CONTROL PROGRAM
CLASS V INJECTION WELL
CLASS V ~ INJECTION WELL AREA PERMIT FOR REMEDIATION
APPLICATION FOR PERMIT TO DRILL (CONSTRUCT AND INSTALL)

Dayton Thermal Products 3585 Gary Stanczuk

Facility Name Primary Sic Code Person to Contact

1500 Webster Street 800 Chrysler Drive East CIMS 482-00-51
Facility Address Mailing Address

Rayton OH 45404 Auburn Hills M 48326-2757
City State Zip City State Zip
Area 937 Number 224-2900 Area 248 Number 576-7365
Telephone Telephone

[ LFederal []State [X]Private []Public [1]Other Yes[] NoIX]

Entity Status (check on) Is Facility on Indian Land?

DaimlerChrysler Corporation, 1000 Chrysler Drive, Auburn Hills, Mi 48326
)1 Corporation, Name and Address of Statutory Agency

Siouth Plant: Section 5, North Plant: Section 6,  T1 R7 Montgomery County
tocation of tract of land where the proposed well is to located, including: Section or Lot Number, City/Village,
Township and County

Latitude (North) 39.782570 - 39° 46’ 57.3" Longitude (West) 84.182100 - 84° 10’ 55.6”
Latitude and longitude of proposed well locations

IW-1 through IW-7
Designation of the wells by nhumber and name

I being the individual specified in Rule 3745-34-17 of the Ohio Administrative Code (OAC), hereby apply for a Permit
t2 Drill for the Class V Underground Injection Well described herein,

Authorized Signature
(Pursuant to OAC Rule 3745-34-17)

Title

Date

Please be advised that this application must be accompanied by a non-refundable fee of $2,000.00 pursuant to OAC
Rule 3745-34-16 (G)(1).

PTD-UIC
Please Note: Operation of an injection well without an effective Underground Injection Control Permit to Operate
is prohibited pursuant to Ohio Revised Code 6111.044.
Completed by
Title
Date

5X26 AREA PTD CLASS V WELLS.WPD



DIVISION OF DRINKING AND GROUNDWATER UNDERGROUND INJECTION
CONTROL PROGRAM CLASS V INJECTION WELL APPLICATION FOR AREA
PERMIT TO DRILL
(CONSTRUCT AND INSTALL)

No. of Wells Proposed Max. Well Depth
Min. Well Depth Ave. Elevation of Wells (GL)

A total of seven (7) injection wells will be installed under the current groundwater
remediation design. It is anticipated that three (3) additional wells may be required. A
total of ten (10) injection wells are requested for this permit. The injection wells will be
installed to a depth of approximately 80 feet (to the top of the glacial rich till zone) with
the well screen interval extending from a depth of approximately 20 feet to 80 feet.
Average elevation of the injection wells will be 750 feet +/- S feet MSL.

Makx. Inj. Avg. Inj. Max. Surf. Injection
Rate (GPM) Rate (GPM) Pressure (PSIG)

The maximum injection rate per well is 100 gpm. The average injection rate per well is
estimated to be 60 gpm. The maximum surface injection pressure per well is 30 psig.

Name and Depth of Injection Zone KB to Ground Level

The injection zone is the Upper Great Miami Buried Valley Aquifer formation, a
quaternary age valley fill sand and gravel outwash unit that extends from ground surface
to a depth of approximately 80 feet. The saturated thickness of the Upper Great Miami
Buried Valley Aquifer is approximately 60 feet. A glacial till rich zone, encountered at a
depth of approximately 80 feet, separates the Upper and Lower sand and gravel units of
the Great Miami Buried Valley Aquifer. The glacial till rich zone ranges in thickness
from 25 to 5 feet. The depth of the injection zone is approximately 20 to 80 feet below
ground surface in the Upper Great Miami Buried Valley Aquifer.

KB to Ground Level: N/A.
Provide a brief description of the nature of your firm’s business.

The Dayton Thermal Products Plant is an automotive component manufacturing plant.
Manufactured products include automotive thermal products including air conditioners,
radiators, and ventilation systems.

Describe activities conducted by the applicant which require that permits be
obtained under the following environmental programs as applicable:

a. Resource Conservation & Recovery Act (RCRA);

b. Underground Injection Control Program (UIC);



C.

The National Pollutant Discharge Elimination System
(NPDES) under the Clean Water Act, and Chapter 6111. of the
Ohio Revised Code;* and

The Prevention of Significant Deterioration Program (PSD)
under the Clean Air Act and Chapter 3704. of the Ohio
Revised Code.

*Please Note: If liquid or semi-liquid wastes are discharged to a POTW, provide the
POTW NPDES permit number.

Activities to be conducted in conjunction with the groundwater remediation project,
which require a permit include:

. Construction, installation, and operation of Class V Injection Wells under the
Underground Injection Control Program (UIC)
. Discharge from two air strippers of approximately 200 gpm of treated groundwater

under the National Pollutant Discharge Elimination System (NPDES) under the
Clean Water Act (CWA) and Chapter 6111. of the Ohio Revised Code.
NPDES permit # OH 000 9199

A comprehensive description of the groundwater and soil remediation activities to be
completed at the facility is presented in Attachment A.

Currently, there are no other groundwater remediation activities being conducted at the
site which require a permit.

Provide a listing of all permits or construction approvals received or applied for
under any of the following programs:

a.

b.

Hazardous Waste Management Program under RCRA and
Chapter 3734. of the Ohio Revised code;

UIC Program under the Safe Drinking Water Act (SDWA)
and Chapter 6111. of the Ohio Revised Code;

NPDES Program under the Clean Water Act (CWA) and
Chapter 611. of the Ohio Revised Code;

The Prevention of Significant Deterioration Program (PSD)
under the Clean Air Act and Chapter 3704. of the Ohio
Revised Code;

Nonattainment Program under the Clean Air Act and Chapter
3704. of the Ohio Revised Code;

National Emission Standard of Hazardous Pollutants
(NESHAPS) preconstruction approval under the Clean Air Act
of Chapter 32704. of the Ohio Revised Code.

Ocean Dumping Permits under the Marine Protection
Research and Sanctuaries Act;

Dredge and Fill Permits under Section 404 of the CWA and
Chapter 3745-32 of the Ohio Administrative Code; and



i. Other relevant environmental permits, including state permits.

The permits applied for in conjunction with the groundwater remediation project include:

UIC Permit to Operate a Class V-Injection Well Area Permit for Remediation,;
UIC Permit to Drill Permit to Drill (Construct and Install) a Class V — Injection
Well Area Permit for Remediation

Modification of NPDES Permit #0H 000 9199

Existing / Operating permits currently in-place at the Dayton Thermal Facility include:

a. Hazardous Waste Management Program under RCRA and Chapter 3734.

.of the Ohio Revised code: OHD074703547

b. UIC Program under the Safe Drinking Water Act (SDWA) and Chapter
6111. of the Ohio Revised Code: None
¢. NPDES Program under the Clean Water Act (CWA) and Chapter 611. of
the Ohio Revised Code: OH0009199
d. The Prevention of Significant Deterioration Program (PSD) under the
Clean Air Act and Chapter 3704. of the Ohio Revised Code: None
e. Nonattainment Program under the Clean Air Act and Chapter 3704. of the
Ohio Revised Code: None
f. National Emission Standard of Hazardous Pollutants (NESHAPS)
preconstruction approval under the Clean Air Act of Chapter 32704. of the
Ohio Revised Code: Facility ID: 0857040734, Source #'s P019,

P020, P0O21, P022, P025, PO30-P044, P045-P049,

P050, PO51, P052, PO53, P0O57, P062, P06S, P67,

P068, PO71, P072, PO80, PO8S, PO86, PO87, PO8S,

P089, P090, P093, P095, P096, PO98, PO99, P100,

P101, & P102. B0O1, B002, B003, & B004. TOOS,

T006, TO07-TO11, TO12, & T0O13.
g. Ocean Dumping Permits under the Marine Protection Research and
Sanctuaries Act: None
h. Dredge and Fill Permits under Section 404 of the CWA and Chapter 3745-
32 of the Ohio Administrative Code: None
i. Other relevant environmental permits, including state permits: None

Provide a topographical map (or other map if a topographical map is unavailable)
on a scale not smaller than four hundred feet to the inch, prepared by an Ohio
Registered surveyor, extending one mile beyond the property boundaries of the
source depicting the facility and each of its intake and discharge; each of its
hazardous waste treatment, storage or disposal facilities, including but not limited
to neutralization ponds, segregating or mixing tanks, and any solid waste disposal
areas on site; each well where fluids from the facility are injected underground,
including but not limited to known mines, mineral deposits, and other oil and gas



reserves; and those wells, springs and other surface water bodies, and drinking
water wells listed in public records or otherwise known to the applicant within a
quarter mile of the facility property boundary. If the well is or is to be located
within the excavations and workings of a mine, the map shall also include the
location of such mine, the name of the mine, and the name of the person operating

the mine.

The topographical map certified by a State of Ohio registered surveyor is presented in
Attachment B.

Describe the type of drilling, completion, construction, and injection equipment to
be used.

Drilling for the installation of the injection wells will be completed using a Roto-Sonic
drill rig. The injection wells will be installed with a well screen interval extending from a
depth of approximately 20 feet to 80 feet below ground surface. Wells will consist of 6”
PVC piping and well screens sized to match the formation materials. The well screen
interval will be backfilled with appropriately sized filter pack sand or natural in-situ
formation materials. From ground surface to the well screen interval will be sealed with
bentonite. A subterranean vault with a manhole will be constructed for each well to house
the injection well manifold equipment.

The injection process and associated equipment includes up to ten injection wells, six
groundwater extraction wells, distribution piping, and sodium lactate/groundwater mixing
equipment. The groundwater will be pumped at a combined rate of approximately 600
gpm from six extraction wells located along the south and east property boundary. Of the
600 gpm removed by the extraction wells, approximately 400 gpm will be injected back
into the aquifer. The remaining 200 gpm of the extracted groundwater will be treated
with an air stripper and discharged to the storm sewer system under an NPDES permit.
The 400 gpm of injected groundwater will remain untreated and will be augmented with
sodium lactate prior to injection to promote reductive dechlorination of chlorinated
VOCs. The water will be managed to minimize altering the natural groundwater
geochemistry (increased dissolved oxygen, etc.) during the sodium lactate dosing and
injection process. The groundwater, augmented with sodium lactate, will be injected at a
rate of approximately 60 gpm (100 gpm maximum rate) at each injection well. Each
injection well will be fitted with an injection piping system that allows discrete injection
at the 25 to 35 foot, 40 to 50 foot, and 60 to 70 foot below grade elevations to provide
even application of injected water across the thickness of the aquifer. Injection equipment
and process flow diagrams are presented in Attachment C.

Provide a plan for the disposal of water and other waste substances resulting,
obtained or produced in connection with the injection process.



Cis-1, 2-Dichloroethene 875.3 1051
Tetrachloroethene 1593.5 1913
Trichloroethene 4484.0 5381
Vinyl Chloride 94.3 114

11.

12.

The MSDS for sodium lactate is included in Attachment E.

installation.

Drilling for the installation of the injection wells will be completed using a Rotosonic
drill rig. The injection wells will be installed with a well screen interval extending from
the water table to the top of the glacial till rich unit, a depth of approximately 20 feet to
30 feet below ground surface. Wells will consist of 6” PVC piping and well screens sized
to match the formation materials. The well screen interval will be backfilled with
appropriately sized filter pack sand or natural in-situ formation materials. From Ground

surface to the well screen interval will be sealed with bentonite.

name, and location of:

all producing oil and natural gas wells (None Identified);

a.

b. injection wells (As Proposed);

c. abandoned wells (None Identified);

d. dry holes (None Identified);

e. surface bodies of water (None Identified);

f. springs (None Identified);

g. mines (surface and subsurface) (None Identified);

h. quarries (None Identified);

i. water supply wells (As Shown);

J other pertinent surface features including residences and roads (As
Shown); and

k. faults, if known or suspected (None Identified).

The applicable area of review is presented in Attachment F.

Submit with this application your plans for testing, drilling, construction and

Provide a map showing the injection well(s) for which a permit is sought and the
applicable area of review. The area of review shall be one-quarter mile beyond the
injection well(s). Within the area of review, the map must show the number or



13. Provide maps and cross sections indicating the general vertical and lateral limits of
all underground sources of drinking water within the area of review, their position
relative to the injection formation and the direction of water movement where
known, in each underground source of drinking water which may be affected by the
proposed injection.

The following text is the description of geologic units for the North Dayton Area (pages
44 and 45) from the Ground-Water Resources of the Dayton Area, Ohio U.S. Geological
Survey Water Supply Paper 1808. The maps and cross-sections referenced in the text are
presented in Attachment G.

NORTH DAYTON AREA

Geologic sections D-D’ and D’-D"’ illustrate the character of the valley-fill deposits in
the northern part of Dayton. Section D-D’ is based on meager data, chiefly that from
wells drilled at the plants of the Dayton Castings Co., Premier Rubber Co., and the
Chrysler Airtemp Sales Corp., but it is presented to show that in this area, too, the valley
fill deposits evidently are separated by till into an upper and a lower sand and gravel
aquifer, similar to generally prevailing conditions in the Dayton Area.

Geologic section D’-D’’ is drawn northward from the corner of Troy and Valley Streets
through the Miami River well field of the City of Dayton, on the west bank of the Miami
River approximately 3.5 miles northeast of the center of Dayton. Logs of wells drilled at
the Miami River well field clearly show the till-rich zone, which separates the sand and
gravel deposits into an upper and lower aquifer. The upper aquifer, lying immediately
beneath the soil and the river alluvium, consists of 30 — 40 feet of coarse sand and
gravel, into which the Miami River has cut its channel. Beneath the upper aquifer are
deposits of till, reported in nearly all the well logs, constituting a well defined till-rich
zone between depths of about 40 to 90 feet.

Beneath the till-rich zone at the Miami River well field are 50 — 70 feet of coarse sand
and gravel. The lower sand and gravel aquifer is generally underlain by till, which in
turn overlies the shale bedrock. Most wells are screened between depths of about 65 and
130 feet, as the test holes records show that in this interval the sand and gravel deposits

care coarsest.

Within the area of review, the Great Miami Buried Valley Aquifer is a quaternary age
valley fill sand and gravel outwash unit that is separated into an upper and lower aquifer
unit by a glacial till rich zone, encountered at a depth of approximately 80 feet. The
rlacial till rich zone ranges in thickness from 25 to 5 feet. The saturated thickness of the
Upper Great Miami Buried Valley Aquifer is approximately 60 feet and the depth of the
injection zone is approximately 20 to 80 feet below ground surface. The Lower Great
Miami Buried Valley Aquifer is likely 60 to 100 feet thick sequence of outwash sand and



14.

gravel deposits. In the area of review, the groundwater flow direction of the Great Miami
Buried Valley Aquifer is predominantly from the northwest to the south and southeast.

Based on the USGS investigations, the Great Miami Buried Valley Aquifer in the area of
review is underlain by glacial till, which in turn overlies shale bedrock. The glacial till
and the shale bedrock are not used as a source of drinking water in the area of review.

Provide the following information as indicated:

a. maps and cross sections detailing the geologic structure of the
local area;

b. generalized maps and cross sections illustrating the regional
geologic setting; and

c. proposed injection procedure; and

d. schematic or other appropriate drawings of the surface and
subsurface construction details of the well.

Maps, cross-sections, procedures, and construction details are presented in Attachment H.

Drilling for the installation of the injection wells will be completed using a Roto-Sonic
drill rig. The injection wells will be installed with a well screen interval extending from a
depth of approximately 20 feet to 80 feet below ground surface. Wells will consist of 6”
PVC piping and well screens sized to match the formation materials. The well screen
interval will be backfilled with appropriately sized filter pack sand or natural in-situ
formation materials. From ground surface to the well screen interval will be sealed with
bentonite. A subterranean vault with a manhole will be constructed for each well to house
the injection well manifold equipment.

The injection process and associated equipment includes up to ten injection wells, six
groundwater extraction wells, distribution piping, and sodium lactate/groundwater mixing
equipment. The groundwater will be pumped at a combined rate of approximately 600
gpm from six extraction wells located along the south and east property boundary. Of the
600 gpm removed by the extraction wells, approximately 400 gpm will be injected back
into the aquifer. The remaining 200 gpm of the extracted groundwater will be treated
with an air stripper and discharged to the storm sewer system under an NPDES permit.
The 400 gpm of injected groundwater will remain untreated and will be augmented with
sodium lactate prior to injection to promote reductive dechlorination of chlorinated
VOCs. The water will be managed to minimize altering the natural groundwater
geochemistry (increased dissolved oxygen, etc.) during the sodium lactate dosing and
injection process. The groundwater, augmented with sodium lactate, will be injected at a
rate of approximately 60 gpm (100 gpm maximum rate) at each injection well. Each
injection well will be fitted with an injection piping system that allows discrete injection
at the 25 to 35 foot, 40 to 50 foot, and 60 to 70 foot below grade elevations to provide



16.

17.

even application of injected water across the thickness of the aquifer. Injection equipment
and process flow diagrams are presented in Attachment H.

. Drilling and construction shall be supervised by a qualified drilling engineer who

has authority to act for the company on matters concerning drilling.

Injection well, drilling and construction, will be conducted by Bowser Morner Drilling,
Dayton, Ohio, under the supervision of an Earth Tech Geologist.

Provisions for collecting the information below for a ‘“completion report” to be
submitted not later than 60 days after the completion of the well. The completion
report is to include:

a. The number of wells drilled;

b. The depth of each well drilled; and

¢. The total volume of grout injected.

A Completion Report will be submitted no more than 60 days after well completion.

Submit with this application, a plan for plugging and abandonment per applicable
rules of the Ohio Administrative Code.

Where well abandonment is necessary, the well will either be completely filled with grout
or such other material to prevent contaminants from entering ground water in compliance
with the Ohio Administrative Code 3745-9-10 — “Abandonment of Test Holes and
Wells”.

Completed by

Title

Date




TECHNICAL MEMORANDUM

$0il and Groundwater Remediation Summary —
Dayton Thermal Products, Dayton, Ohio

PREPARED FOR: Gary Stanczuk - DaimlerChrysler Corporation
Mike Curry — DaimlerChrysler Corporation
PREPARED BY: Rob Stenson — Earth Tech
COPIES: Susan Shultz - Earth Tech
Chris Winkeljohn - Earth Tech
DATE: March 4, 2003
Introduction

This technical memorandum has been prepared to outline the soil and groundwater remediation activities
and off-site groundwater contaminant plume delineation activities to be conducted at the Dayton Thermal
Products facility located in Dayton, Ohio. The facility location is presented on Figure 1. The on-site soil
and groundwater remediation strategies include soil vapor extraction, groundwater extraction and re-
injection, and in-situ reductive dechlorination. The remediation strategies, developed over the course of
the last year, emphasis completing construction and system start-up activities during the summer of 2003.
The off-site groundwater contaminant plume delineation strategy is currently being developed and field
activities will be initiated in the spring of 2003.

The SVE system has been designed to provide coverage of the primary contaminant source area
defined as the area having a high probability of soil contamination). The SVE well points, with
overlapping radii of influences, will remove contaminants from the unsaturated zone and the upper
portion of the capillary fringe. Operation of SVE system across the primary contaminant source area
will remediate the wide spread contamination. Over time, as portions of the source area are
remediated, monitoring and optimization of the extraction and injection well points will focus the soil
remediation efforts in the remaining hot spot areas.

The groundwater extraction/re-injection system is designed to contain the down-gradient migration of
the contaminated groundwater at the south and east property boundaries and dose the up-gradient
edge of the contaminant plume with sodium lactate to enhance the reductive dechlorination process.
As this augmented groundwater travels from the re-injection wells to the extraction wells, reductive
dechlorination will breakdown the CVOCs and remediate the groundwater beneath the facility.
Reductive dechlorination at the capillary fringe will occur during remediation of the groundwater, and
this will also promote the breakdown of CVOCs within the unsaturated zone above the capillary

fringe.

Available historic information suggests the main body of the contaminant plume extends to the
southeast, south, and southwest of the facility in the direction of the predominant groundwater flow
direction. Lower concentrations of contaminants to the east and northeast of the facility, are likely due
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SOIL AND GROUNDWATER REMEDIATION SUMMARY - DAYTON THERMAL PRODUCTS, DAYTON, OHIO

to intermittent changes in the groundwater flow direction toward the northeast. Plume delineation
activities will be conducted to evaluate the off-site geology, hydrogeology, groundwater chemistry,
natural attenuation capacity of the aquifer, and to delineate the horizontal and vertical extent of the
contaminant plume. The results of the plume delineation will be used for the design and installation of
an effective monitoring well network to monitor groundwater chemistry and the natural attenuation of
contaminants. Following the delineation of the off-site plume, the design and installation of a
permanent monitoring well network will be completed.

$oil Remediation

The nature and extent of soil impacts at the facility and the potential for the migration of contaminants in
the subsurface have been investigated in sufficient detail to complete the design, construction, and
operation of SVE remediation system. The potential soil contaminant sources encompass approximately
the southern two-thirds of the facility. The estimated delineation of the primary contaminant source area,
presented on Figure 2, is based on potential contaminant sources, the delineation of CVOCs identified in
groundwater, and through SVE pilot-scale testing in the field (discussed below). The primary
contarninant source area is the focus of the SVE Pre-design Investigation and SVE system design,
construction, and operation.

Based on the current understanding of the site and the identified primary contaminant source area, an
innovative source delineation and remediation strategy has been developed. The remediation strategy
consists of estimating the extent of the primary contaminant source area based on availabie site
information, installing SVE wells at regularly spaced intervals throughout the source area, and
monitoring the SVE well performance to determine the effectiveness of the soil remediation.

To increase the confidence that the SVE system will remediate the primary contaminant source area,
SVE pilot-scale testing was performed at 17 suspected source areas prior to the SVE systern design. The
SVE pilot-scale testing identified and confirmed potential sources within the 25 to 50 foot radius of
influence at the vapor extraction point and demonstrated that a significant volume of VOCs can be
recovered using SVE technology. The results of the pilot-scale testing are presented on Figure 3.

Soil Vapor Extraction System Overview

The strategy for SVE to remediate the primary contaminant source area is to provide coverage of the
source area with extraction/injection well points. The SVE design objectives included the following:

®  Provide a reliable design to remove soil contaminants to prevent the migration of contaminants to
groundwater;

®m  Provide SVE coverage of the primary contaminant source area;
®  Provide an integrated extraction/injection system to focus remediation in hot spot areas;

®m  Install the SVE extraction points at regularly spaced intervals based on the radius of influence
measured during the SVE pilot-scale testing and operation of the existing SVE system in Building

40B;
m  Install extraction points screened near the capillary fringe to promote potential hot spot remediation;

®  Evaluate contaminants at individual extraction points to map the distribution of contaminants within
the primary contaminant source area,

®  Design a flexible system to accommodate the initial removal of contaminants over a wide area and
long term focused remediation at the capillary fringe and hot spots;
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SOIL AND GROUNDWATER REMEDIATION SUMMARY - DAYTON THERMAL PRODUCTS, DAYTON, OHIO

»  Design an expandable system to remediate contaminants delineated outside the primary contaminant
source area, if deemed necessary; and,

m  Monitor system performance to maximize contaminant removal and effectively manage system to
remediate contaminant hot spots and demonstrate contaminate removal to obtain a “No Further

Action Letter” from Ohio EPA.

The SVE system is designed as two independent units and is presented in Figure 4. The northern unit
provides coverage for Buildings 50, and 53, and part of 59 and the truck-way. The southern unit, which
includes the integration of the existing SVE system in Building 40B, provides coverage for Buildings 40,
40A, 40B, and the remaining portion of Building 59. Each unit consists of independently-operated banks
of up to 10 SVE well points activated by pneumatic valves set by timers. Banks of well points, cycled by
timers, are necessary to maintain the required vacuum (or pressure) for establishing the radius of
influence at each well point. A total of 117 soil vapor extraction/injection well points are located within
the buildings and beneath the concrete in the truck-way.

Each unit includes a skid-mounted building with blowers capable of achieving 1000 scfm at 8-inches of
mercury and a knock out chamber capable of removing entrained moisture at the maximum capacity of
1000 SCFM. The vacuum will be induced by the use of two regenerative blowers driven by 30 HP
motors. The banks are connected to both the extraction and the injection manifolds to provide flexibility
to use a well point bank as an extraction or injection system. The combined ability to both extract and
inject air provides the flexibility to focus the flow of air as needed during remediation. The process flow

diagram for the SVE system is presented in Figure 5.

Each well point, used as either an extraction or injection point, will be plumbed in banks not exceeding
10 well points per bank. Each bank will be connected to both an extraction and an injection manifold
actuated automatically by use of pneumatically operated valves. The SVE wells will be installed at
approximately 80- foot centers as shown on Figure 4. Each well will be screened across the twenty foot
unsaturated zone below the surface. Well points will consist of 1.5-inch PVC screened from a depth of
approximately 5 feet to 20 feet below ground surface. The wells will be installed near to or adjacent to
the structural columns. Piping will be trenched from the well to the column and routed up to the well
bank main piping. Well points will be installed by Geoprobe direct push methods.

The distribution and concentration of contaminants in the primary contaminant source area will be
mapped based on the analytical laboratory results and the radius of influence of the extraction points. Air
emissions will be directed through granulated carbon pending the results of the analytical laboratory
testing. Mapping the distribution and concentration of contaminants will allow the system to be operated
as a conventional SVE system in areas of wide spread contamination and be focused using a combination
of extraction and injection points in hot spot areas and potential void zones encountered by equipment in
the plant. As areas are remediated to acceptable concentrations to protect groundwater, individuval well
points can be shut down to increase the vacuum and airflow in other well points in the bank. The net
effect of shutting down well points and focusing extraction/injection as the remediation progresses is to
increase the strength of the SVE system for the remediation of the highest concentration areas.

SVE System Start-up

During the system start-up, each well point bank will be balanced and operated for several days to up
to one week. Individual well points and bank samples will be collected at regular intervals to evaluate
maximum contaminant removal per bank to estimate daily emission rates. Individual well point
samples will be used to estimate concentrations and determine if any points can be shut down early in
the start-up process. The start-up monitoring will also be used to optimize the duration that individual
banks will be operated within the cycling regime of the multiple well point bank system The radius of
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SOIL AND GROUNDWATER REMEDIATION SUMMARY - DAYTON THERMAL PRODUCTS, DAYTON, OHIO

influence of select wells will also be confirmed during start-up. During start-up, air emissions will be
directed through granulated carbon pending the results of the analytical laboratory testing.

The results for individual well points will be mapped to delineate the extent of contamination within
the svstem coverage area and monitor progress of the remediation effort. At completion of the start-
up phase, the system will be optimized for contaminant removal and bank cycle duration and the
contaminant distribution will be established. This information will be used to project the estimated
time required to complete the SVE remediation.

The emission requirements for full-scale operation will also be evaluated at the completion of the
start-up phase. Air emission requirements under OEPA allow for de minis emissions of 10 pounds per
day and 1 ton per month for each operating system. The maximum for the multiple remediation
systems would be 25 tons per year. The system emission rates established during start-up and the
decline in removal rates over time will be considered when recommending the emission control
system if one is required. For example, because the system is operated in a cycled bank regime,
granulated carbon may be used only on the banks that exceed the de minis 10 pounds per day and not
on the remaining banks in the system. Carbon use would then be discontinued when the limits are
attained.

SVE System Operation and Maintenance

The operation and maintenance will include monitoring the output by sampling and balancing and
tuning of the system based on the sample results, field measurements, and an on-going evaluation of
the contaminant distribution and concentrations. Monitoring of the system will allow the operator to
continue to maximize the remediation by adjusting individual well banks and begin to integrate air
injection into the operational cycles of the system. Injection will be focused to drive air to identified
contaminant hot spots. The decrease in concentrations over time will determine the approximate
location of persistent hot spots and allow the focus of more intense SVE efforts in these areas.
Emission test results will be tracked and documented for regulatory compliance. Operation and
maintenance will also include routine maintenance of the mechanical system as recommended by the
equipment manufacturers.

Groundwater Remediation

The groundwater remedial approach consists of the design, construction and operation of a groundwater
containment system along the south and east property boundaries and an on-site groundwater remediation
system using a combination of air stripping and in-situ reductive dechlorination technologies. The
groundwater containment system design will prevent off-site migration of chlorinated volatile organic
compounds (CVOCs) and establish hydraulic control of groundwater flow at the site. The reductive
dechlorination technology consists of the up-gradient re-injection of extraction well groundwater
augrmented with sodium lactate to promote in-situ reductive dechlorination of CVOCs. The reductive
dechlorination will degrade the PCE, TCE, DCE, and VC to ethane and will significantly reduce the
timeframe for operating a conventional groundwater containment system. The objectives of the
groundwater remedial approach include the following:

m  Design a reliable containment system to prevent further off-site migration of contaminants;

m  Recover and remediate the contaminant hot spot on the southern site boundary within the radius of
influence of the extraction wells;
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m  Remediate the on-site dissolved phase CVOC plume;

®  Design a flexible system to accommodate variations in groundwater flow direction and groundwater
contaminant concentrations;

m  Perform system monitoring to demonstrate the effectiveness of in-situ reductive dechlorination and,
demonstrate contaminate removal to obtain a “No Further Action Letter” from Ohio EPA.

»  Minimize interruption to plant activities.

Pre-Design Investigation
Pre-Design Investigation activities were conducted to achieve the following objectives:

n  Obtain and evaluate site-specific aquifer hydraulic conductivity data to confirm the physical
parameters of the aquifer; and,

w  Obtain and evaluate site-specific groundwater geochemistry data to assess the suitability and
feasibility of reductive dechlorination.

This data was necessary to support groundwater-modeling efforts and quantify the groundwater
extraction well capture zones and groundwater mounding expected with up-gradient groundwater re-
injection. The groundwater geochemistry data was evaluated to establish the sodium lactate dosage
rate and identify other nutrient requirements necessary to promote reductive dechlorination.

Hydraulic Conductivity

Earth Tech conducted a total of 21 in-situ hydraulic conductivity tests at 11 locations during the Pre-
Jesign Investigation to confirm the in-situ hydraulic conductivity. The hydraulic conductivity data
zvaluation was performed using the AQTESOLV program and a program developed by the Kansas
Geological Survey to evaluate the oscillating data collected during some of the field tests. The
hydraulic conductivities calculated using the AQTESOLYV program ranged from 0.001 to 0.20 cm/sec
(4 10 560 ft/day) and 0.03 to 0.09 cm/sec (96 to 264 ft/day) using the oscillating data program. The
hydraulic conductivity of the adjacent GEM City well pump test data is approximately 0.23 cm/sec
(750 ft/day), which is similar to the values calculated using the AQTESOLYV data analysis.

A hydraulic conductivity value of 0.35 cm/sec (1000 ft/day) was selected for design analysis. This
value is about 35% greater than the average value calculated from the GEM City pump test and on-
site slug tests. A higher design value was chosen to allow for flexibility in system pumping rates.
This flexibility is recommended to account for several potential changes in the aquifer system
including hydraulic conductivity, transmissivity, and groundwater flow direction. Details of the
hydraulic conductivity testing are presented in the Hydraulic Conductivity Technical Memorandum is
included in Appendix A.

Groundwater Geochemistry

Pre-clesign Investigation groundwater geochemistry samples were collected from 30 groundwater
monitoring wells located both on-site and within the down-gradient contamination plume to assess
overall groundwater geochemistry and evaluate contaminant reductive dechlorination and natural
attenuation processes. The groundwater geochemistry sampling and data evaluation indicates the
groundwater geochemistry and the native microbial population present at the site are well suited for
reductive dechlorination. Currently, PCE and TCE are breaking down to cis-1, 2-dichloroethylene,
and with additional augmentation of an electron donor (sodium lactate), the breakdown process wiil
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be enhanced and accelerated. Details of the groundwater geochemistry are presented in the
Groundwater Geochemistry Technical Memorandum included in Appendix B.

Groundwater Remediation System Overview

The groundwater remediation system will provide hydraulic capture in the area of highest
concentration of contaminants along the southern and eastern border of the property, and inject an
electron donor (sodium lactate) into and up-gradient of the PCE/TCE plume to promote reductive
dechlorination of the groundwater contaminants. The system design is comprised of three major
components including groundwater extraction wells, groundwater treatment system (for water to be
discharged to the storm sewer under NPDES permit, and for water to be re-injected), and groundwater
re-injection wells. Six groundwater extraction wells will be installed to establish hydraulic control
and seven re-injection wells will be installed in the interior of the site. The groundwater extraction
and re-injection well locations and the proposed location of the treatment building are presented in
Figure 6.

Hydraulic Control System

Based on the design maximum hydraulic conductivity of 0.35 cm/sec (1000 ft/day), groundwater
modeling established that a groundwater extraction rate of 600 gpm (100 gpm from six extraction
wells) would be required to maintain capture of the groundwater plume at the south and east property
boundaries. The modeling also included the up-gradient re-injection of 400 gpm of groundwater to
accommodate the dosing of the aquifer with sodium lactate. The remaining 200 gpm of groundwater
is treated with an air stripper and discharged to the storm sewer under an NPDES permit to maintain a
negative groundwater balance on-site.

The groundwater extraction and re-injection system will create hydraulic containment conditions
along the south and east property boundary and groundwater mounding conditions at the injection
wells located within the truck way between Buildings 40, 40A, 59 and 39 to the south and Buildings
50, 52 and 53 to the north. The groundwater flow paths shown on Figure 7 present the capture zone of
the extraction wells and the reductive dechlorination zone created by the injection of groundwater
augmented with sodium lactate. The groundwater flow paths indicate the following benefits of
hydraulic control and re-injection:

®»  Off-site groundwater contamination south and east of the property boundary will be pulled back
10 the property boundary and recovered;

= On-site groundwater contamination is captured at the south and east property boundaries;

m  The reductive dechlorination zone will be established by injection of groundwater, dosed with

sodium lactate, into the upgradient portion of the contaminant plume. The reductive

dechlorination zone will gradually move downgradient to the capture zone at the south and east

oroperty boundary.

The capture zone, in conjunction with the re-injection wells, will maintain containment of the highly

contaminated groundwater located in the central portion of the facility during periods of groundwater

flow variation.

The 6-inch diameter extraction wells will be constructed with well screens penetrating the entire
saturated thickness of the aquifer (approximately 60 feet). The 600 gpm flow rate will be segregated
into two separate lines based on relative contaminant concentrations to allow flexibility in directing
the water for air stripping or re-injection. Approximately 200 gpm of the highest contaminant
concentration groundwater will be treated with an air stripper to reduce concentrations to meet
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applicable NPDES permit requirements and discharged to the storm sewer under an NPDES permit.
The remaining 400 gpm of groundwater will remain untreated and be augmented with sodium lactate
prior 10 re-injection. The water segregated for re-injection will be managed to minimize altering the
natural geochemistry (increased dissolved oxygen, etc.) during the lactate dosing and re-injection.
Re-injection will be through seven 6-inch diameter, fully penetrating PVC well screens. Extraction
and re-injection well and piping locations are presented in Figure 8.

Groundwater, augmented with sodium lactate, will be injected at a rate of approximately 60 gpm at
¢ach well. Distribution piping will connect the wells and will be routed from the groundwater/lactate
mixer by a booster pump. Each injection well will be fitted with an injection system that allows
discrete injection at the 25 to 35 foot, 40 to 50, and 60 to 70 foot below grade elevations to provide
even application of injected water across the thickness of the aquifer. The necessary permits for the
mnstallation and operation of a Class V — Injection Well Area Permit for Remediation will be prepared
and submitted for approval to the Ohio EPA, Division of Drinking and Groundwater, Underground
Injection Control Section.

Groundwater Treatment System

The treatment system will include four main components consisting of two skid-mounted low-profile
air stripper systems each rated at 100 gpm, a lactate/groundwater mixing system with lactate storage
tank, and a programmable logic controller (PLC) to control and monitor system performance. The
system flow diagram is presented in Figure 9. Groundwater entering the treatment system will be
divided using the two distribution manifolds to route approximately 200 gpm of the groundwater
volurne to the air stripper manifold. The groundwater contaminant concentration will be monitored
and maintained by adjusting the groundwater flow using the distribution line manifolds from the
extraction wells. A transfer pump connected to the base of the stripper will convey the water from the
air stripper to an existing 30” storm sewer pipe running north along Webster Avenue. The discharge
of the treated groundwater will be performed following modification to the existing NPDES Permit

for the facility.

The remaining 70% of the groundwater flow (400 gpm) will flow in the second manifold and pass
directly into the lactate/groundwater mixer for sodium lactate augmentation. A booster pump will
convey the augmented groundwater to the re-injection well distribution piping.

The system performance will be monitored by a PLC. The water elevation in the extraction and re-
injection wells will be recorded by the PLC from calibrated input signals from pressure transducers
located in each extraction and injection well. This water elevation data will be used to:

m  Monitor that the capture zone is maintained by comparison to groundwater elevations in
monitoring points near the extraction wells;

s Monitor that the re-injection rates do not exceed the capacity of the injection wells;

= Monitor the potential for well fouling over time; and,

m  Plan well maintenance to minimize well down time of the system.

In addition to monitoring water levels, the PLC will monitor individual flow rates from each
extraction well and the total combined flow to the air stripper system and the lactate augmentation
system. The PLC will also monitor the collection sump within the treatment building containment for
the presence of water. In the event of an abrupt change in water level in a well, a drop in the system
flow, or detection of water in the collection sump, the PLC will shut the system down and notify the
operator via the auto-dialer that system maintenance is required. During the system shut down, the
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water elevations in the capture zone and the re-injection mound will return to the regional levels and
flow direction. As a result of the relatively flat groundwater gradient at the site, the contaminants will
gradually migrate (1.3 ft/day) in the direction of the regional groundwater flow. The re-start of the
extraction system will recover the groundwater because of the 150 to 250 foot off-property capture

zone.

System Start-up and Monitoring

During the system start-up, the extraction wells and re-injection wells will be brought on-line in a pre-
determined sequence to provide an opportunity to perform field scale studies of the pumping rates and
sodium lactate dose ratio. Field scale testing of the system will be prior to full-scale operation. Field
scale testing will provide an opportunity to optimize the pumping rates of individual and
combinations of extraction wells and measure the effective capture zone. The re-injection
groundwater mounding will also be evaluated during this period.

The pilot-scale testing of the reductive dechlorination process will be evaluated during the system
start-up and operation.

To rnonitor the groundwater anaerobic conditions and the dechlorination progress, groundwater
samples will be collected from monitoring wells within the treatment zone. Analysis will include:

m  VOCs and bioactivity indicators to evaluate sodium lactate dose requirements;

s Indicator parameters including Total Organic Carbon, Chemical Oxygen Demand, nitrates,
manganese, iron, suffate, and redox potential; and,

m  Microcosm studies will be performed to evaluate nutritional needs and monitor the system’s
capacity to complete the dechlorination process. This information will be used to optimize the
reductive dechlorination process.

The specific monitoring wells to be sampled will be determined during the start-up phase of the
project. Samples will also be collected from the treatment system to determine the mass of
contaminants removed and treatment efficiencies.

Off-Site Plume Delineation

The off-site groundwater plume delineation activities consist of the investigation of the geology and
hydrogeology of the aquifer, and the groundwater chemistry and aquifer natural attenuation parameters of
the contaminant plume. The plume delineation activities will be focused in the area presented on Figure
10. The objectives of the plume delineation strategy include the following:

m  [dentify and map the lower confining layer present beneath the site;

m  Support the design and implementation of a monitored natural attenuation remedy for the off-site
groundwater plume;

®  Design and installation of an effective monitoring well network to monitor groundwater chemistry
and the natural attenuation of contaminants;

®m  Design a flexible system to accommodate variations in groundwater flow direction and groundwater
contaminant concentrations;
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To delineate the horizontal and vertical extent of the plume, field activities include a Geoprobe
membrane interface probe and electric conductivity (MIP/EC) investigation, groundwater interval
sampling, existing well sampling, water well installation, and groundwater elevation monitoring. The
Geoprobe MIP/EC investigation will provide semi-quantitative/qualitative information on volatile
organic compound (VOC) contaminant levels in groundwater using the membrane interface probe
and subsurface stratigraphy using the electrical conductivity probe. The real-time VOC contaminant
level and stratigraphic data acquired with the MIP/EC probe will be evaluated on-site to select
groundwater sample intervals. The fieldwork will be performed throughout the potential plume area
0 exvand the understanding of geology and hydrogeology and groundwater chemistry and natural
attenuation parameters. The fieldwork will be completed as an iterative process with field data
integrated into a working model of the hydrogeologic processes and a 3-dimensional delineation of
the contaminant plume. The groundwater plume delineation activities include the following:

Groundwater Level Measurements and Monitoring

To document the groundwater elevation and flow direction during plume delineation activities, ten
temporary 1.5-inch diameter momtonng wells will be installed across the plume delineation area.
Proposed temporary water table weli locations are presented on Figure 1. The wells will be installed
prior to the start of the Geoprobe investigation and the groundwater interval sampling (discussed
below) to provide time to develop the wells, record water elevations, survey the well head top of
casing, and prepare a groundwater flow map. The wells will be installed by direct push methods using
a Geoprobe and will be and completed with a 15-foot well screens, concrete collars and locking flush
mount covers.

The Geoprobe rig mobilized to install the temporary wells will be equipped with the MIP/EC probe
system, which will be used to complete a MIP/EC sounding to the top of the confining layer at each
location. Groundwater interval samples will also be collected as described in Task 4. The EC
stratigraphic information will be used to select the well screen interval and map the top of the
confining layer on a regional level. The MIP/EC data, groundwater laboratory analytical results and
the groundwater elevations from the temporary wells will provide a preliminary indication of the
groundwater flow direction, stratigraphy, and plume location.

To monitor and document short and long fluctuations in groundwater elevation and subsequent
changes in groundwater flow direction, twelve dedicated pressure transducers will be installed to
record continuous water level information. The transducers will be installed at selected existing
monitoring well locations and the temporary wells described above. The selected locations will be
equally spaced across the existing monitoring well network and plume delineation area. Water level
data will be downloaded and contoured to document groundwater flow conditions in the investigation
area.

Groundwater Monitoring Well Sampling

To nrovide a current baseline of groundwater contaminant concentrations within the contaminant
plurne, 16 well nest locations for a total of 42 existing groundwater monitoring wells will be sampled
and analyzed for VOCs and natural attenuation parameters. The groundwater contaminant
concentrations within the presently identified limits of the plume will be evaluated prior to the
delineation field activities to direct the proposed field activities. The laboratory analytical results from
both the existing monitoring wells and the in-situ groundwater samples collected by Geoprobe
sampling will be integrated into the final interpretation of the honzontal and vertical extent of the

contaminant plume.
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Geoprobe Investigation and Groundwater Interval Sampling

To delineate the horizontal and vertical extent of the plume, a Geoprobe investigation and Geoprobe
groundwater sampling will be completed at the locations presented on Figure 10. The 60 proposed
locations encompass the anticipated extent of the plume surrounding the facility. A Geoprobe rig
equipped with a MIP/EC probe will provide semi-quantitative/qualitative information on volatile
organic compound (VOC) contaminant levels in groundwater and stratigraphy. The real-time VOC
contaminant Jevel and stratigraphic data acquired with the MIP/EC probe will be evaluated on-site to
select up to three Geoprobe groundwater sample intervals. Geoprobe groundwater samples will be
collected to provide OEPA VAP certified laboratory analytical results for the groundwater plume
delineation and to confirm the MIP probe results during the investigation. The Geoprobe groundwater
samples will be collected using a second Geoprobe drill rig. Groundwater samples will be sent to a
DCX partner laboratory for VOC and natural attenuation parameters analysis.

To initiate the plume delineation, the MIP/EC Geoprobe rig will begin sampling within the middle of
the zroundwater plume. The investigation will progress in a circular pattern around the known extent
of the plume to close existing data gaps in the vertical extent of the plume and allow time for the
laboratory to analyze the samples. Follow-up sample locations will be determined based on the
MIP/EC probe results and laboratory analytical results with the objective to further delineate the
leading edge of the plume. Following delineation of the leading edge of the contaminant plume, the
remaining investigation locations within the plume would be completed to map the geology and
hydrogeology and vertical extent of the contaminant plume.

A review of the site stratigraphy, groundwater flow, and contaminant distribution will be completed
pricr to demobilization. The objective of this review is to determine if the data collected are sufficient
to support a natural attenuation remedy or if additional investigation of the contaminant plume is
required. In the event additional investigation locations are selected based on the information review,
the required utility clearance and final field investigation activities would be completed.

The Geoprobe groundwater sampling will be completed with a second Geoprobe rig by re-occupying
the MIP/EC boring location and advancing an adjacent deep boring to the deepest Geoprobe
groundwater sample interval. The deepest interval will be sampled first with progressively more
shallow intervals sampled as the drill rods are withdrawn from the borehole. At each interval, the drill
rods will be pulled back exposing the well screen to the formation and three volumes of the standing
water in the drill rod will be removed by pumping the water from the top of the water column. The
sample tubing will then be lowered to the bottom of the well screen and the groundwater purged and
sampled. Groundwater samples will be collected with a peristaltic pump using low-flow sampling
procedures. Upon completion of groundwater sampling, the second drill rig will seal both boreholes
with bentonite grout. Boring locations will be surveyed for x, y, z coordinates by GPS upon
cornpletion of the drilling program.

Groundwater samples will be collected for VOC analysis to investigate the horizontal and vertical
extent of the contaminant plume and to evaluate contaminant breakdown daughter products.
Groundwater samples for natural attenuation parameter analysis will also be collected to evaluate the
natural attenuation capacity of the aquifer. The natural attenuation and geochemistry sample
parameters include the following:

Oxidation Reduction Potential (ORP) — by Horiba

o}
o Sulfates / Sulfites
o Nitrates / Nitrites
o Ferrous / Ferric Iron
MARCH 4, 2003
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Chemical Oxygen Demand (COD) - filtered and unfiltered
Ethene and Ethane

o Dissolved oxygen (DO) - by Horiba
o PH - by Horiba

o Alkalinity

o Hardness

o Manganese

o

o

Data Evaluation, Mapping, and Technical Memoranda

As stated previously, the goal of the proposed plume delineation is to develop sufficient
understanding and documentation of existing groundwater conditions to support the design and
implementation of a monitored natural attenuation remedy for the off-site groundwater plume. An
off-site groundwater summary document and a series of technical memoranda for the plume
delineation field activities will be completed following field activities. The off-site groundwater
summary document will present an overview of the physical setting (geology and hydrogeology) for
the plume and nature of the contaminants present with the objective of (a) evaluating the applicability
of a natural attenuation remedy and (b) outlining the data collection requirements for implementation
of a monitored natural attenuation remedy. The technical memoranda, which will be appended to the
summary document, will contain concise presentations of the information collected during the

investigation.

The following is a summary of the technical memoranda that will be prepared to document the
existing conditions for the off-site groundwater plume.

» Geology and Hydrogeology. This memorandum will contain a compilation of previous and
newly collected data on the physical setting in which the plume occurs (contaminant data will
be addressed separately). Information presented in the document will include: a summary of
the field program completed, electrical conductivity (EC) logs collected Geoprobe boring, up
to four geologic cross sections, the final topographic map of the top of the confining layer,
boring logs, monitoring well construction diagrams, groundwater level measurement data,
groundwater potentiometric maps, a of summary groundwater flow directions and estimated
flow rates, and a focused discussion of the geologic and hydrogeologic setting for the off-site
plume.

e  Groundwater Plume. This memorandum will combine previous and newly collected data on the
nature of groundwater impacts in the off-site plume. Information presented in this document
will include: a summary of the field program completed, tables summarizing membrane interface
probe (MIP) measurements collected during Geoprobe borings, tables summarizing contaminant
laboratory analytical data, tables summarizing measurement of natural attenuation parameters,
up to three maps showing distribution for individual contaminants (and daughter products), up to
four cross sections showing contaminant distribution data in profile, and a focused discussion
summarizing the extent of the plume, the area of contaminant exceedances, and natural

attepuation parameters.
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FFigures

Figure 1 — Site Location Map

Figure 2 — Primary Soil Contaminant Source Area

Figure 3 — SVE Pilot Scale Testing Results

Figure 4 — SVE System Layout

Figure 5 — SVE Process Flow and Instrumentation Diagram

Figure 6 —~ Groundwater System Layout

Figure 7 — Groundwater Flow Path — Normal Conditions

Figure 8 - Groundwater Piping Layout

Figure 9 — Groundwater Process Flow and Instrumentation Diagram

Figure 10 — Groundwater Plume Delineation Proposed Sample Locations

Appendices

Appendix A - Hydraulic Conductivity Technical Memorandum

Appendix B - Geochemistry Technical Memorandum
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EXPLANATION

PR
Upper aquifer
Sand and gravel deposits occurring at or near the
surface; generally overlies the till-rich zone

Till-rich zone
Fairly widespread sheets, lenses, and masses of till;
contains pockets and lenses of sand and gravel;
occurs as a layer of low permeability and gener-
ally separates the sand and gravel deposits 1ato
an upper and a lower aguifer

Lower aquifer
Sand and gravel deposits generally occurring
between the till-rich zone and bedrack; contains
interbedded lenses and masses of till and clay
especially near the bedrock surfuce

Shale of Ordovician age with thin inter-
bedded limestone layers

Geologic contact
Dashed where approrimate

Piezometric surface in lower aquifer
Based on water-level measurements made m
October 1959; represents the water table where
the till-rich zone is absent. Datum is mean
sea level

g

~

Well
Number refers to well listed in ihe svction
“Records of Wells in the Dayton Area”

EARTHE}TECH

4 YOO INTERNATIONAL LTD. COMPANY
4135 TECHNOLDGY PARKWAY, SHEBOTQA, WSCONSN 53083
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_ mae FIGURE 2
L ~ PRMARY SOL CONTAMIMANT SORCE AREA AND APPROXNIMATE
L SVE $YSTEM COVERAGE
BASED ON DRANING 3CHOAOSK Y LBG. PRIMARY SOURCE AREA LOCATION MAP
SOURCE FOR BULDING OUTLINE:
G e D 0 400
DAYTON, OHO DECEMBER 1067 DAYTON THERMAL PRODUCTS SITE
WASTE STREAM & DAYTON, DHIO
SOURCE %wz.mn SCALE IN FEET
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BLDG.

BLDG. 52

WEBSTER STREET

)

BLDG. 47

SVE_POINT LEGEND
@ = > 15 LBS/MONTH VOC PRODUCTION @ 100 SCFM

@ - 5 — 15 LBS/MONTH VOC PRODUCTION @ 100 SCFM

K'E? ~ < 5 LBS/MONTH VOC PRODUCTION @ 100 SCFM

— PRIMARY SOIL CONTAMINANT SORCE AREA AND APPROXIMATE
SVE SYSTEM COVERAGE
BASED ON DRAWING 3CHDAOSK BY LBG.

SOURCE FOR BUILDING OUTLINE:
RALPH L. WOOLPERT CO.,
CONSULTING

DAYTON, OHIO DECEMBER 1967

SOURCE FOR HAZARDOUS WASTE STREAM &
STORAGE TANK FACILITES:
HUBBELL, ROTH & CLARK, INC.,

BLOOMFELD HILLS, MICHIGAN JUNE 1989

LEO STREET

SCALE IN FEET
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FIGURE 3

SVE PILOT AND EXISTING WELL LOCATIONS

DAYTON THERMAL PRODUCTS SITE
DAYTON, OHIO

PROJECT
NUMBER 9465
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EXISTING SVE WELL PAR
(SHALLOW AND DEEP)

NEW WELLS
(COLORS INDICATE BANKS)

- — SVE PIPING

. — SVE SYSTEM BUILDING

0 250

SCALE IN FEET
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FIGURE 4
SVE SYSTEM LAYOUT
WELL AND PIPING LOCATION

DAYTON THERMAL PRODUCTS SITE
DAYTON, OHIO

PROJECT
NUMBER 99469
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FIGURE 5

SDIL VAPOR EXTRACTION
PROCESS FLOV AND INSTRUMENTATION
DIAGRAM

DAYTON THERMAL PRODUCTS SITE
DAYTODN, OHIO

PROJECT

NUNBER 35463
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® PROPOSED EXTRACTION WELL LOCATION
e PROPOSED INJECTION WELL LOCATION
—  PARTICLE TRACE

—  PROPERTY BOUNDARY

P SODIUM LACTATE TREATMENT ZONE
BBl erroxiMaTE caPTURE ZONE
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A tYCO INTERNATIONAL LTD. COMPANY
4135 Tochnology Parkeay, Sheboygan, W 53083 (920) 488-3711
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FIGURE 7

CAPTURE ZONE AND
STREAMLINES FOR GROUNDWATER
REMEDY UNDER NORMAL FLOW DIRECTION

DAYTON THERMAL PRODUCTS SITE
DAYTON, OHIO

PROJECT

NUMBER 55465
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— i FIGURE 8
¢ — PROPOSED INJECTION WELLS EARTH ,\: ;T E C H WELL LOCATIONS
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FIGURE 9
PROCESS FLOW AND INSTRUMENTATION
DIAGRAM
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SOIL AND GROUNDWATER REMEDIATION SUMMARY - DAYTON THERMAL PRODUCTS, DAYTON, OHIO

Appendix A - Hydraulic Conductivity Technical Memorandum

MARCH 4, 2003

EARTH@TEOH

A TIICTS I TTRNATIONAL [TD COMARNY PAGE 13



MW-A2

Falling Head
L T M T N T © JFja] R CHE I R A W
1 : | |
2| Best Fit ‘Confined - High-K Hvorslev Model
3 “Time TypeCurve| | | T
4 | Correlation Ratio ¢o K= | lg* A2 In[bi2re 1+ 1+(D/(2ry ")) 2)0.5]
5 te o os | [ 11 t 2bCp !
6 1.250 ‘ B _
7 o Bracketted quantity 26.704
8 | computed from ratio |Le = 2061t ' |
9 nominal ILe = 11.77]tt | K= 2.79E-03 ftisec .
10| % difference .  75% : 2.41E+02 ft/day 7.35E+01 m/day
11 B 8.51E-02 cmisec i
12 | | I R
13 |Modulation Factor = ~o000,800 Unconfined - High-K Bouwer and Rice Mode!
14 ; | ]
15 K= | te 1”2 In[Ro/r’]
16| Dimensionless Co= Adjusted | | | t* 2bCp
17 Time 0.5 Time ;
18 0 1 0 INRJr)=|  2.322 A= 2359
19 0.1 0.995086 0.0800 - B = 0.373
20 0.2 0.980714 0.1600 | first term |1.1/(In((d+b)/r,*)
21| 0.3 0.957485 0.2400 | 0.272 ) B
22 0.4 0.926057 0.3200 second term (A +B *(In[(B-(d+b))/ry N)/(b/ry*)
23 0.5 0.887137 0.4000 | 0159
24 0.6 0.841468 0.4800 In[(B-(d+b))/r,"] . 5.049
25 0.7 0.789826 0.5600 Cannotexceed 6. —
26 0.8 0.733005 0.5400 See Butler (1997) - p.108.
27 0.9 0.671812 0.7200 - l [
28 1 0.607055 0.8000 "K,= . 1.97E-03 ft/sec -
29 11 0.53954 0.8800 1.71E+02 ft/day 5.20E+01 m/day |
30 1.2 0.47006 0.9600 6.03E-02 cmisec

L./55465/projadmin/siug tests™MWA2F High K xls
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MW-B1

Rising Head
L L™ N | o [P]Q R S | T | U v W
i : ]
2 - Best Fit "|" |confined - High-_k"Hvorslev Model 7 T
3 Time B Type Curve ' . ] T
4 | Correlation Ratio Co K= [t rc"2In(bA(2r,)+(1+(b/(2r,))"2)"0.5]
5 NS o 0.4 t 2bCo
[ 6 0.714 1 -
7| B ~ |Bracketted quantity | 26.704
8 | computed from ratio |Le = 63.11]ft ; |
9 nominal Le= 51.31|ft B K= 1.99E-03 ft/sec
10| % difference 23% 1.72E+02 ft/day 5.25E+01 m/day
1 - - 6.08E-02 cmisec T
—_ — S
12 . . N
13 |Modulation Factor = 51,400 Unconfined - High-K Bouwer and Rice Model
14 :
15 - } K= |t 12 |n[ll?,/rw'] |
16| Dimensionless Cp= Adjusted t* 2bCp
17 Time 0.4 Time ;
18 0 1 0 InRJr=|  2.939 A= 2359
19 0.1 | 0.99507 0.1400 L B = 0373
20 0.2 0.980587 0.2800 first term |1.1/(In((d+b)/r,")
21 0.3 0.957068 0.4200 0.209
22 0.4 0.925097 0.5600 secondterm (A +B*(In[(B-(d+b))/r,"N)(b/r,*)
23 05 0.885319 0.7000 [ 0.131"
24 0.6 0.838429 0.8400 In[(B-(d+b))/r,"] 3.051,
25 0.7 0.785166 0.9800 ] |[Cannot exceed 6.
26 0.8 0.726301; 1.1200 See Butler (1997) - p.108.
27 0.9 066263 1.2600 1 |
28 1 0.594966| 1.4000 K,=  1.78E-03 ft/sec
29 11 © 0.524128] 15400 | 1.54E+02 ft/day 470E+01 miday |
30 1.2 0.450934 1.6800 5.45E-02 cmisec

L./55465/projadmin/siug tests/MWDB1-2R High K.xls




MW.RB1

Falling Head

L M ] N o [pfa] R | s | T |1 v [ Vv | w
1 [ ! |
2 - Best Fit Confined -1 High-K Hvorslev Moiiel
3| _ _Time Type Curve T
4 | Correlation Ratio Co K= | ta* 12 In[bl(2r,*)+(1+(b/(2r,*))"2)0.5]
5 ty*it* 0.4 T 1 t 2bCp .
6 0.714 o '
7 N Bracketted quantity 26.704
8 | computed from ratio le= 63.11}{ft
9| nominal Le= 51.31]ft K, = 1.99E-03 ft/sec
10 % difference 23% ' 1.72E+02 ft/day 5.25E+01 miday |
11 ’ 6.08E-02 cmisec o
12 ' | |
13 |Modulation Factor = < 1,400 Unconfined - High-K Bouwer and Rice Model
14 '
15 o : K= |t 2 In[Re/r’] o
16| Dimensionless Co= Adjusted t*  2bCp i
17 Time 0.4 Time _
18 0 1 0 IN(R/ry*)= 2.939 A= 2.359
19 ~ 04 0.99507 0.1400 [ B = 0.373
20 0.2 0.980587 02800 | | ~ [fistterm |1.1/(In((d+b)rr,")
21 0.3 0.957068 0.4200 0.209
22 0.4 0.925097 0.5600 second term (A +B*(In{(B-(d+b))/r,," N (b/r,*)
23 0.5 0.885319 0.7000 [ 0.131
24 0.6 0.838429] 0.8400 In[(B-(d+b))/r,,*] 3.051
25 0.7 0.785166 09800 | : Cannot exceed 6.
26 0.8 0.726301 1.1200 | See Butler (1997) - p.108.
21| 09 0.66263 1.2600 |
28 1 0.594966 1.4000 K.=  1.78E-03 fisec o
29 11 0.524128 1.5400 1.54E+02 fiday 4.70E+01 miday |
30 1.2 0.450934 | 1.6800 5.45E-02 cmisec

L:/55465/projadmin/slug testsy MWBIF High K.xls
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MALL] TD1

lypvyy=p0D4g
Rising Head

L T wm N | o jprlal R S T | U Y W

! L I

2| - Best Fit N A]Ec;ﬂfi‘ﬁ;d:ma\:k Hvorslev Model -

3 Time " |Type Curve - R R R
4 | Correlation Ratio Co K = ty* r 2 In[b/(2r,*)+(1+(b/(2r,7))2)*0.5]

5 Ctgtit 1 t 2bCp i .

6 0.833

7 1 IBracketted quantity 26.704

8 | computed from ratio ‘Le = 46.37|ft ‘

9 nominal le= 51.31'ft K=  9.31E-04 ftisec

10| % difference 10%| o 8.04E+01 ft/day 2456401 miday |
" | i | 2.84E-02 cm/sec

12 L . | L ] 4 _ o
13 |Modulation Factor ={ - 1.200 | Unconfined - High-K Bouwer and Rice Model -
14 | ] ]

15 | | T K = { " 12 ﬁ[}l%;/—r“}-) _. i -
16| Dimensionless | Cp= Adjusted | | 't 2bC, ! | I
17 Time 1 Time ; | Bl |

18 0 1 0 IN(Re/Tw*)= 2.939 A= 2.359

19 01 0.995167 0.1200 B=;, 0373

20 0.2 ' 0.981331 0.2400 first term  {1.1/(In{(d+b)/r,,*) '

21 0.3 0.959481 0.3600 : T 0209

22 0.4 0.930587 0.4800 second term (A +B*(In[(B-(d+b))/r,*1))/(b/ry")
23] o5 0.895595 0.6000 | | 0.131 '

24 0.6 0.855416 0.7200 nl(B-(d+b))ir} 3.051

25 0.7 0.810928: 0.8400 ; Cannot exceed 6.

26 0.8 | 0.762963 0.9600 See Butler (1997) - p.108.

27 0.9 0.712308 1.0800 | |

28 1 | 06597 1.2000 K.=  8.33E-04 ftisec

29 14 170605826 1.3200 7.19E+01 ft/day 2.19E+01 m/day

30 12 0.551319! 1.4400 2.54E-02 cmisec

L:/55465/projadmin/slug tests'MWBIR High K.xls




Curve Matching

—— MW-B1R
CD=1

20
I 2=

00

=Y
1Walal
oo

-0
TEY

40
D4

L M~
'

(ssajuolsuawip) peay pazijeuwlioN

O-60.

Time (seconds)



MW-B3

Rising Head

L 1 ™ N | o TJrlQ] RilSwLT | u |V W
1 ! 1 L — '
2 Best Fit ' Confined - High-K Hvorslev Model '
3 Time | Type Curve o l 1
4 | Correlation Ratio Co , | K= |t 2 In(bA(2r, Y+ (T+(b/(2r,))"2)"0.5]
5| Wi 13 B T R
6 1.111 o ) o
7 '5 Bracketted qL-Jahntity 26.704
8 | computed from ratio |Le = © 26.08]ft I B
9 nominal le= | 25.97|ft | K= 9.55E-04 ftisec
10| % difference | ; 0% o 8.25E+01 fiday ~ 2.51E+01 miday |
11 T P T 2.91E-02 cmisec o
2] . _ _ I O R I
13 |Modulation Factor = 0,900 Unconfined - High-K Bouwer and Rice Model
4] . | I
15 | K= |ty "2 In[Re/r,]
16| Dimensionless | Cp= Adjusted b It 2bCo o
17 Time 1.3 | Time i |
18 0 | 1 P In(RJr,)=|  2.522] A= 2359
19 0.1 0.995214 . 0.0900 | | ) ) B= 0373
20 0.2 0.981686 . 0.1800 ~‘ ‘first term | 1.1/(In((d+b)/r,,*)
21 0.3 ' 0.96061 02700 | | - 0.241
22 0.4 © 0.933103 0.3600 'second term (A +B*(In{(B-(d+b))/r,*]))/(b/r,.*)
23 0.5 . 0.900206 | 0.4500 T | 0.155
24 0.6 0.862885 0.5400 ; In[(B-(d+b))/r,"] L 47T
25) 07  ;0.822029 0.6300 ' Cannot exceed 6.
26 0.8 | 0.778451 0.7200 See Butler (1997) - p.108.
27 0.9 0.732893 0.8100 l l
28 1 0.686021 0.9000 | K,=  7.33E-04 ft/sec '
29 1.1 0.638435 ] 0.9900 ___ 6.33E+01 f/day 1.93E+01 m/day _
30 1.2 0.590669] 1.0800 | 2.24E-02 cm/sec

L:/55465/projadmin/siug tests'MWB3R High K.xls
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MW.BS

Rising Head

L | M N | O pfla] R | s | T | v vV [ W
1 s I I R ]
2 Best Fit | Confined - High-K Hvorslev Model
3 ~Time D Type Curve B [ 1 N
4 | Correlation Ratio | Co N o K= | "2 In[br(2n, )+ (1+(b/(2r,7))"2)0.5]
5 gt - 0.9 I A t* 20C; | !
6 0.833 T o B o ' i
7 1 | | |Bracketted quantity“ 26.704
8 | computed from ratio |Le = 4637t [ | |
9 nominal Le = 61.40]ft 17T K= 1.03E-03 ftisec
10 % difference 24% i 8.94E+01 ft/day 2,72E+01 m/day
11 o 1 3.15E-02 cri/sec
12 e i 1 o
13 [Modulation Factor = 2o =4,200 . _|Unconfined - High-K Bouwer and Rice Model
14 | | [
15 1 g K= |42 In[Re/ry] ,
16| Dimensionless Cp= - Adjusted | | it 2bCp 5
17 Time 0.9 . Time
18 0 1 0 IN(Re/f*)= 2.808 A=l 2359
191 041 0.995151 0.1200 ; B = 0.373
20 0.2 0.98121! 0.2400 firstterm  1.1/(In((d+b)/r,*)
21 0.3 0.959093, 0.3600 0210 - |
22 0.4 0.929716; 0.4800 second term (A+B*(In[(B-(d+b))/r,"]))/(b/r*)
23] 05 0.893983, 0.6000 [ 0.146 R
24 0.6 0.852784 0.7200 ° In[(B-(d+b))/r,,"] 4.152
25 0.7 0.806982 0.8400 ~ICannot exceed 6.
26 0.8 0.757411 0.9600 | | _ ‘See Butler (1997) - p.108.
27 0.9 0.70487 1.0800 :
28 1 0.650115 1.2000 | K.= -  8.84E-04 ftisec
29 1.1 0.593861 1.3200 7.64E+01 ft/day 2.33E+01 m/day __
30 1.2 | 0.536775 1.4400 2.70E-02 cm/sec
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MW-B5

Falling Head
| L | M N | 0 |P1Q R S ] T U vV | w
i L | '
2 BestFit = | |Confined - High-K Hvorslev Model
3 _Time Type Curve . B N
4 | Correlation Ratio Co K= ty* 122 In[b/(2r,)+(1+(b/(2r,*))*2)0.5)
5 "It | 0.5 B e | 26Co |
6 0.714 l ] | | o o
71 I ~ |Bracketted quantity 26.704
8 | computed from ratio [Le = 6311|ft v 1 o
9|  nominal  |le= |  61.40/ft K = 1.60E-03 ft/sec
10| % difference 3% 1.38E+02 ft/day 4.20E+01 miday |
11 ' 4.86E-02 cm/sec
3 , J , e
13 |Modulation Factor = . 1.400 Unconfined - High-K Bouwer and Rice Model _
14 . l | l
15 K= | ta* r"2 In[Ro/ry*] i :
16| Dimensiontess | Co= | Adjusted t*  2bCp o
17 Time ‘05 Time '
18 0 1 0 In(Re/re*)=:  2.808 A= 2.359
19| 0.1 | 0.995086 0.1400 B=| 0373
20 0.2 0.980714 0.2800 first term  [1.1/(In((d+b)/r,*) g
21 0.3 0.957485 0.4200 0.210 |
22 0.4 0.926057 0.5600 second term (A +B *(In[(B-(d+b))/r.,"MI(blr,")
23 0.5 0.887137; 0.7000 o 0.146
24 0.6 0.841468 0.8400 ' | | ~ [In[(B-(d+b))/r,,*] 4.152
25 0.7 0.789826 0.9800 Cannot exceed 6.
26 0.8 0.733005 1.1200 See Butler (1997) - p.108.
27 0.9 0.671812 1.2600 |
28 1 0.607055 1.4000 K= . 1.36E-03 ftlsec . . .
29 1.1 0.53954 1.5400 * 1.18E+02 ft/day 3.59E+01 m/day
30 12 0.47006 1.6800 " 4.17E-02 cmisec
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WELL TEST ANALYSIS
Data Set: L:\WORK\55465\PROJAD~1\SLUGTE~1\MWB2R.AQT
Date: 06/26/02 Time: 20:01:25
PROJECT INFORMATION
Company. Earth Tech
Cliert: Daimier Chrysler
Test Well: MWB2R
Test Date: 5/30/02
AQUIFER DATA
Satu-ated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
Initial Displacement: 13.12 ft Water Column Height: 67.1 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.375 ft
Screen Length: 10. ft Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined K = 181.8 ft/day
Solution Methed: Bouwer-Rice y0 = 14.92 ft
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WELL TEST ANALYSIS

Data Se': LAWORK\55465\PROJAD~N\SLUGTE~1\MWB2F.AQT

Date: 06/26/02

Time: 20:02:06

Cornpany: Earth Tech
Client: Daimler Chrysler
Test Well: MWB2F
Test Date: 5/30/02

PROJECT INFORMATION

Saturated Thickness: 80. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 15.42 ft
Casing Radius: 0.08333 ft
Screen Length: 10. ft

WELL DATA

Water Column Height: 67.1 ft
Wellbore Radius: 0.375 ft
Gravel Pack Porosity: 0.3

Aquifer Model: Unconfined

Solution Method: Bouwer-Rice

SOLUTION
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WELL TEST ANALYSIS
Data Set: LA\WORK\55465\PROJAD~N\SLUGTE~1\MWB3R.AQT
Datz: 06/26/02 Time: 20:03:05

Cornpany: Earth Tech
Client: Daimler Chrysler
Test Well: MWB3R
Test Date: 5/30/02

PROJECT INFORMATION

Saturated Thickness: 80. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 13.15 ft
Casing Radius: 0.08333 ft
Screen lLength: 10. ft

WELL DATA

Water Column Height: 35.73 ft
Wellbore Radius: 0.375 ft
Gravel Pack Porosity: 0.3

Aquifer Model: Unconfined

Solution Method: Bouwer-Rice

SOLUTION

K =908.7 ft/day
y0 = 23.71 ft
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WELL TEST ANALYSIS
Data Set: L\WORK\55465\PROJAD~1\SLUGTE~1\MWB3F.AQT
Date: 06/26/02 Time: 20:02:47
PROJECT INFORMATION
Company: Earth Tech
Client: Daimler Chrysler )
Test Well: MWB3F —
Test Date: 5/30/02 .o
|
V&
AQUIFER DATA {
Saturated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
Initial Displacement: 8.283 ft Water Column Height: 35.73 ft
Casing Radius: 0.08333 ft Welibore Radius: 0.375 ft
Screen Length: 10. ft Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined K =1135.8 ft/day
Solution Method: Bouwer-Rice yo=137.7ft
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WELL TEST ANALYSIS
Data Set: LA\WORK\55465\PROJAD~N\SLUGTE~1\MWC1R.AQT
Date: 06/26/02 Time: 19:26:22
PROJECT INFORMATION
Company: Earth Tech
Client: Daimler Chrysier
Test Well: MWC1R
" Test Date: 5/30/02
AQUIFER DATA
Saturzted Thickness: 100. ft Anisotropy Ratio (Kz/Kr). 0.1
WELL DATA
Initial Displacement: 16.07 ft Water Column Height: 95.07 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.375 ft
Sicreen Length: 10. ft Gravel Pack Porosity: 0.3
| "
| SOLUTION
Aquifer Model: Unconfined K =569.2 ft/day

L-Solutian Method: Bouwer-Rice yO = 468. ft
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WELL TEST ANALYSIS

Data Set: LA\WORK\55465\PROJAD~N\SLUGTE~1\MWC2F . AQT

Dete: (6/26/02

Time: 19:26:53

Company: Earth Tech
Client.: Daimler Chrysler
Test Well: MWC2F
Test Date: £/30/02

PROJECT INFORMATION

Saturated Thickness: 100. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 19.17 ft
Casing Radius: 0.08333 ft
Screen Length: 10. ft

WELL DATA

Water Column Height: 89.65
Wellbore Radius: 0.375 ft
Gravel Pack Porosity: 0.3

ft

Aquifer Model: Unconfined

Solution Method: Bouwer-Rice

SOLUTION
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WELL TEST ANALYSIS
Data Set: L' \WORK\55465\PROJAD~1\SLUGTE~1\MWC2R.AQT
Date: 06/26/02 Time: 19:27:17

PROJECT INFORMATION

Compzny: Earth Tech
Client: Daimnler Chrysler
Test Well: MWC2R
Test Date: 5/30/02

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
i Initial Displacement: 10.75 ft Water Column Height: 89.65 ft
Screen Lergth: 10. 3833 Gravel Pack Porosity: 0.3

. Solution Method: Bouwer-Rice SOLUT 5 = 16,6 fift/iday
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WELL TEST ANALYSIS
Data Set: LA\WORK\55465\PROJAD~1\SLUGTE~1\PZ7IR.AQT
Date: 06/26/02 Time: 20:04:07
PROJECT INFORMATION
Cornpany: Earth Tech
Client: Daimiler Chrysler
Test Well: PZ7IR
Test Date: 5/30/02
AQUIFER DATA
Saturated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
Initial Displacement: 14.53 ft Water Column Height: 36.42 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.375 ft
Screen Length: 2. ft Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined K =1267.1 ft/day
Solution Method: Bouwer-Rice y0 = 15.88 ft
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WELL TEST ANALYSIS

Data Set: LAWORK\55465\PROJAD~1\SLUGTE~1\PZ7IF.AQT

Date: 06/26/02

Time: 19:27:48

Company: Earth Tech
Client: Daimler Chrysler
Test Well: PZT7IF

Test Dale: 5/30/02

PROJECT INFORMATION

Saturated Thickness: 80. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 11.06 ft
Casing Radius: 0.08333 ft
Screen _ength: 2. ft

WELL DATA

Water Column Height: 36.42 ft
Wellbore Radius: 0.375 ft
Gravel Pack Porosity: 0.3

Aguifer Model: Unconfined
Solutior Method: Bouwer-Rice
|

SOLUTION
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WELL TEST ANALYSIS

Data Set: LAWORK\55465\PROJAD~N\SLUGTE~1\PZ8IR.AQT
Dete: 06/26/02 Time: 20:04:38

PROJECT INFORMATION

Company: Earth Tech
Client: Daimler Chrysler
Test Well: PZ8IR

Test Date: 5/30/02

AQUIFER DATA

Saturated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA

Initial Displacement: 13.8 ft Water Column Height: 19.31 ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.375 ft

Screen Length: 2. ft Gravel Pack Porosity: 0.3
SOLUTION

Aquifer Model: Unconfined K =1601.8 f/day

\ Solution Method: Bouwer-Rice y0 = 43.08 ft
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WELL TEST ANALYSIS
Data Se:: LAWORK\55465\PROJAD~1\SLUGTE~1\PZ8IF.AQT
Date: 06/26/02 Time: 19:28:53
PROJECT INFORMATION
Compary: Earth Tech
Client: Daimler Chrysler
Test Well: PZ8IF
Test Date: 5/30/02
AQUIFER DATA
Salurated Th ckness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
Initial Displacement: 10.72 ft Water Column Height: 19.31 {t
Casing Radius: 0.08333 ft Wellbore Radius: 0.375 ft
Screen Length: 2. ft Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined K =1636.4 ft/day
Solutior Method: Bouwer-Rice y0 = 23.64 ft
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WELL TEST ANALYSIS

Data Sef: LAWORK\55465\PROJAD~1\SLUGTE~1\PZ8DF.AQT

Date: 06/26/02

Time: 19:29:11

Company: Earth Tech
Client: Daimler Chrysler
Test Well: P.Z8DF

Test Date: 5/30/02

PROJECT INFORMATION

Saturated Thickness: 80. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 13.93 ft
Casing Radius: 0.08333 ft
Screen Length: 2. ft

WELL DATA

Water Column Height: 60.49 ft
Wellbore Radius: 0.375 ft
Gravel Pack Porosity: 0.3

Aquifer Model: Unconfined

Solution Method: Bouwer-Rice

SOLUTION |

= 1273.1 ft/day
y0 = 46.57 ft
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WELL TEST ANALYSIS

Data Set: L:\WORK\55465\PROJAD~NSLUGTE~1\PZ16DF.AQT

Time: 19:30:21

Company: Earth Tech
Client: Daimler Chrysler
Test Well: PZ16DF
Test Date: 5/30/02

PROJECT INFORMATION

Saturated Thickness: 85. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.1

Initial Displacement: 10.04 ft
Casing Radius: 0.08333 ft
Screen Length: 4. ft

WELL DATA

Water Column Height: 63.64 ft
Wellbore Radius: 0.375 ft
Gravel Pack Porosity: 0.3

Aquifer Model: Unconfined

Sclution Method: Bouwer-Rice

SOLUTION

K =1031.5 fi/day
y0 = 16.68 ft
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WELL TEST ANALYSIS
Data Set: L:\WORK\55465\PROJAD~N\SLUGTE~1\PZ16DR.AQT
Date: 06/26/02 Time: 19:30:41
PROJECT INFORMATION
Company: Earth Tech
Client: Daimler Chrysler
Test Well: PZ16DR
Test Date: 5/30/02
AQUIFER DATA
Saturated Thickness: 85. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
Initial Displacement: 16.57 ft Water Column Height: 63.64 ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.375 ft
Screen Length: 4. ft Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined K = 844. ft/day
Solution Method: Bouwer-Rice y0 = 28.65 ft
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TECH MEMO

Date: July 3, 2002
To: Rob Stenson, Earth Tech
Gary Stanczuk, DaimlerChrysler
From: Paul Barnes
Subject: Assessment of the Potential for Enhancing

Natural Attenuation Processes
Dayton Thermal Products Facility
Dayton, Ohio

Introduction

This technical memorandum is intended to assess the potential for applying enhanced natural attenuation
principles to the treatment of groundwater contaminated by tetrachloroethylene (PCE) and
trichloroethylene (TCE) at the Dayton Thermal Products facility. In general, TCE contamination at the
site is widespread and varies greatly in concentration while the area of PCE concentration is smaller and
always co-located with TCE contamination.

Narural attenuation of TCE contamination by either aerobic cometabolism or reductive dechlorination
processes is possible at some sites. Since TCE itself is a poor substrate for microbial growth, aerobic
cometabolism is generally possible only in the presence of an aerobically degradable substance that
aliows the growth of organisms that produce a group of enzymes called monooxygenases (MOs), that can
begin the degradation process by cleaving the recalcitrant TCE molecule into smaller, more degradable
products. These degradation products are many and generally non-persistent, so naturally occurring
aerobic cometabloism is difficult to measure directly but this type of spontaneous aerobic cometabolism
has been observed on sites where co-contamination with biodegradable compounds like light petroleum
hydrocarbons exists.

Reductive dechlorination, the other potential process, must also be facilitated by the presence of another
readily biodegradable substrate but reductive dechlorination occurs only under anaerobic and reducing
conditions. This process produces a distinct pathway of sequential dechlorination through cis-1,2-
dichloroethylene (cis-DCE), vinyl chloride, and ethene, intermediates that sometimes persist long enough
to be measured as evidence of reductive dechlorination. Naturally occurring reductive dechlorination is
possible in the presence of a significant input of biodegradable substrate combined with persistent
reducing conditions.

Either process can be initiated and/or enhanced in most aquifers, depending upon geochemical and
hvdraulic conditions.

PCE is less amenable to biological treatment overall and aerobic cometabolism by indigenous organisms
is not generally possible. PCE must typically be addressed by reductive dechlorination, at least to remove

the first chlorine and produce TCE.

EAHTH@TECH
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Dayton Thermal Products Facility
July 3, 2002
Page 2

Data Evaluation

To determine if any natural attenuation is occurring or has the potential to be enhanced, evaluations of
historical contaminant and water level data, and newly collected transformation product and geochemistry
data were conducted. This evaluation consisted of reconstructing and correlating trends in contamination
and water table elevation over time, as well as considering geochemical interactions and nutrient
availability.

Geochemistry

With respect to overall geochemistry, the aquifer exhibits relatively low dissolved oxygen (<1.0 mg/L) in
the most contaminated (shallow) zone, which lends itself to an anaerobic approach such as reductive
dechlorination. Competing electron acceptors for reductive dechlorination in the forms of iron,
manganese, nitrate, and sulfate are present but in relatively low concentrations, suggesting that
contaminants could be addressed efficiently without using excess substrate. pH and alkalinity are also
well within reasonable working ranges and the predominance of ferrous iron over ferric iron suggests that
the overall redox is at least mildly reducing. In all, geochemical conditions are amenable to a reductive
dechlorination approach. Additionally, the concentrations of other electron acceptors such as ferric iron,
manganese, nitrate and sulfate are clearly lower in wells where some dechlorination is indicated,
confirming that reducing conditions can be developed in the redox range necessary for the reductive
dechlorination process to proceed.

Evidence of Existing Dechlorination Activity

In general, while evidence of partial reductive dechlorination is present at some locations, there is
substantial heterogeneity in contaminant dynamics across the site. Conditions appear to range from no
apparent evidence of attenuation to very significant production of cis-DCE, an indication of reductive
dechlorination. Even in locations where the production of cis-DCE is obvious, however, there is little
evidence of further dechlorination to vinyl chloride and ethene and the total contaminant mass is
relatively unaffected. Fluctuations up to 6 feet in groundwater elevation further confound the evaluation
of attenuation because there appears to be some correlation between groundwater elevation and
contaminant concentration at many locations. Additionally, there is no substantial evidence of a potential
electron donor for reductive dechlorination, though there is some history of petroleum LNAPL releases in
some areas and some low concentrations of total organic carbon (TOC) were measurable, though neither
could be specifically correlated to observed dechlorination.

To address the difficulties of interpretation, we have selected some individual wells for detailed and
separate evaluation. All were selected from the group that was recently re-sampled and they appear to
represent the range of site conditions fairly well.

In general, most of the shallow wells that contain PCE or TCE also exhibit some evidence of current or
historical dechlorination activity. Specifically, MW008S, MWO018S, MWA002, MWAO005, MWA006,
PZ-012], and PZ-013I (from among the re-sampled set) showed significant concentrations of the TCE
reductive dechlorination product cis-DCE. MWA002, MWAQ06 and PZ-0121 are discussed individually

below as examples.
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Well ID Summary of Results & Interpretation
MWAQ02 MWAO002 (Figure 1) has historically had high PCE concentrations that may be positively

Degth: 40°

CADcuments and Settingsijikelievbaocat Settings\Temporary Internet Filke\OLKADC-Dayion GW 1Ldoc

correlated to water fevel. Moderate TCE concentrations may also have been correlated to
water level until February of 2000, but have not rebounded from a concentration minimum
(for the period considered) observed at that time. Relatively high cis-DCE concentrations
were observed beginning in January 1998 and seem to be correlated to, but lagging
PCE/TCE concentration change events. This significant reductive dechlorination may
account for the continued decline of TCE concentrations despite increasing water levels
and the corresponding increasing PCE concentration. Since 1ug/L TCE should be
dechlorinated to produce only 0.73 ug/L cis-DCE, the very high DCE concentrations
observed in July and October of 1999, exceeding both the PCE and TCE concentrations,
may indicate some significant dechlorination of PCE as well. This cannot be verified from
the available data as groundwater elevation changes may also explain the decrease in PCE,
however the PCE concentration in MWAQO02 has not fully rebounded to previous
concentrations as groundwater elevations have returned to previous levels. MWAQO2 also
provides some indication that the microbial population may be able to facilitate
degradation beyond cis-DCE, although no vinyl chloride was observed. Peak cis-DCE
concentrations did not persist, but the mechanism for its removal is unclear based upon the
available data. Further evidence of biological reduction is given by concentrations of
nitrate (.047(J) mg/L), and sulfate (35.3 mg/L) that are much lower than the apparent
background concentrations which are probably between 2 and 6 mg/L for nitrate and
between 80 and 150 mg/L for sulfate. Stimulation of reductive dechlorination in this area
shouid be feasible, but nitrogen nutrient supplementation for bacteria stimulation may also
be necessary.
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Figure 1: MWA002
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Well ID

Summary of Results & Interpretation

MWAQ006
Depth: 4(»

C:\Deements and Settings\ikelieviLocal Settings\Temporary Internet Files\OLKADC-Dayton GW 1L.doc

MWAOQO6 (Figure 2) has historically shown TCE concentrations in the 1,500 to 2,000 ug/L
range that may also be correlated with groundwater elevation. A groundwater elevation
low around January of 2000 corresponded to a TCE concentration low, but also with the
initiation of some apparent dechlorinating activity that has continued since then. This new
level of activity has apparently produced a recent sharp decline in TCE concentration and a
corresponding increase in cis-DCE. Nitrate and sulfate concentrations remain relatively
high and may be facilitating the process without limitation at this stage, however
significant concentrations of TCE and DCE are still present. Enhancement of reductive
dechlorination in this area may be possible but would likely require some nitrogen
supplementation. Also, it is not clear at this point why vinyl chloride has not been
observed but it may be that the high concentrations of TCE favor the kinetics of the first
dechlorination step over the subsequent ones.
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Figure 2: MWAO006
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Well ID Summary of Resuits & Interpretation
PZ0121 PZ0121 (Figure 3) is different form MWs 002 and 006 in that its contamination profile

Depth: 60

does not seem to be immediately correlated to groundwater elevation. This is interesting
and suggests that the shallow groundwater may be periodically in contact with non-
dissolved contaminants in the vadose zone or capillary fringe when water levels change,
while deeper groundwater received contaminant input through diffusion from above.
PZ0121 has shown TCE concentrations as high as 2,000 ug/L, which appeared as a
maximum in October 1998. Shortly after this maximum was observed the DCE
concentration peaked at around 1,500 ug/L, falling back to and persisting at approximately
500 ug/L since then. After reaching its peak, the TCE concentration declined to levels
around 100 ug/L and have persisted in that range. Since the peak TCE concentration does
not seem to be associated with a particular hydrologic event it is unclear whether the peak
TCE concentration in this area represents a real continuing source or a single release event,
however it is clear that additional enhancement will be needed to reach MCLs in this area,
as well as to remove the accumulated cis-DCE. Nitrogen has been depleted in this area and
may be limiting the capacity for further dechlorinating activity.
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Figure 3: PZ0121
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Two of the wells surveyed contained significant contamination but little or no evidence of dechlorination.
PZO08I, near an apparently significant source area, and PZ0371, off-site and well separated from the
primary release areas.

Well ID Summary of Results & Interpretation

PZ081 Unlike the wells discussed above, there is very little evidence of dechlorination in PZ008I
Depth: 40° (Figure 4) despite very high concentrations of both PCE and TCE. Contaminant
o concentrations are not as well correlated to groundwater elevation in this area, possibly due
to a much larger source of continuing contamination in the area. Nitrogen appears to be
depleted here as well which may explain the lack of cis-DCE as the partial dechlorination
of TCE does produce cis-DCE, but the partial dechlorination of PCE only produces more
TCE. Any dechlorination potential expended on PCE in the area of PZ008I would
therefore have contributed to the apparent TCE contamination and the concentrations are
so high that the resulting increase in TCE concentration would likely be indistinguishable.
Enhancement of reductive dechlorination in this area may be possible, but will require a
large quantity of substrate and may require supplementation of nitrogen.
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Figure 4: PZ008I
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Well ID Summary of Results & Interpretation
PZ0371 No evidence of dechlorination is present in PZ037I despite TCE concentrations in the

Depth: 48° 4,000 ug/L range. Since little historical data from this location is available, no evaluation
of trends can be made but, in the recent re-sample event, no available nitrogen was
detected, which may suggest that nitrogen limitation prevents reductive dechlorination in

that area.
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Figure 5: PZ0371
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Technology Alternatives

The three primary classes of in-situ technology for remediation of groundwater contaminated by
chlorinated solvents are enhanced bioremediation (subclasses discussed earlier), air sparging, and
chemical oxidation. Air sparging will not be considered here as the infrastructure requirements and site
logistical issues make it an undesirable option if others are available.

Chemical oxidation, consisting of the injection of a strong oxidant such as potassium permanganate,
Fenton’s reagent (hydrogen peroxide and ferrous iron), or ozone has been shown to be effective on
chlorinated solvent contamination at some sites. The quantity of groundwater to be treated suggests that
ozone treatment would be cost-prohibitive in this case and site geochemistry is less favorable for
permanganate and Fenton’s oxidation than might be the case at other sites. Both oxidants are most
effective at low pH, as low as 4.0 to 4.5 for Fenton’s reagent, which would require a substantial pH
adjustment from the 6.0 to 7.8 range measured by Earth Tech. The pH adjustment would be complicated
by a high natural buffer capacity. The aquifer’s high alkalinity would also consume a substantial amount
of any oxidant introduced, as would the naturally occurring organic matter. Other mitigating factors at
this site might include the ability to deliver oxidant effectively directly to areas beneath structures and the
safe handling of the large quantity of oxidant that would be needed.

In addition to these issues, Earth Tech believes chemical oxidation to be less appealing than reductive
dechlorination because PCE and TCE are fundamentally recalcitrant under aerobic and mildly oxidizing
conditions (without cometabolic enhancement). This suggests that any failure to completely remove
contaminants by chemical oxidation would only leave the residuals in an environment that has already
been shown to allow them to persist. The only solution in this case would be repeated attempts at
oxidation until success is achieved which is complicated by access limitations. Alternatively, the
reductive dechlorination method may also support downgradient cometabolism under aerobic conditions,
and it produces degradation products that are known to be aerobically degradable. So, only the first-step
dechlorination of the PCE component is required to eliminate the recalcitrant properties of the system.
Once this is accomplished, even if reducing conditions were disrupted, there would still remain a
possibility of degrading the remaining contaminants by another mechanism such as aerobic cometabolism
(TCE) and simple aerobic heterotrophic degradation (vinyl chloride, ethene, ethane) which might be
possible without any additional manipulation.

Because some difficulty in affecting in situ treatment can be expected at this type of site and because
there is evidence of some naturally occurring capacity for reductive dechlorination, Earth Tech proposes
the reductive dechlorination approach as a more cost-effective and logistically manageable alternative.
Additionally, the reductive dechlorination technology can easily be combined with the hydraulic control
system for delivery of enhancements in-situ, offering an alternative to a technology such as chemical
oxidation that requires a more widespread and intrusive application of reagents.

Conclusions

The available data suggests that both groundwater geochemistry and the native microbial population are
suitable for at least some reductive dechlorination to occur with additional enhancement. Potential
lirnitaticns seem to include a lack of available nitrogen and, possibly, a reluctance to move beyond cis-
DCE. Supplementing inorganic nitrogen along with the addition of reductive dechlorination substrate can
easily address nitrogen limitation and would not be excessively costly. Facilitating dechlorination beyond
cis-DCE should also be possible, if more difficult, because cases of genuine limitation in this area are
rare. It is more likely that the limited pool of available nitrogen, combined with limited available carbon
substrate and the relatively high contaminant concentrations result in a stoichiometric limitation that halts
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microbial growth before the subsequent dechlorination steps can occur extensively enough to be
measured.

Given all of this, Earth Tech would tentatively propose a reductive dechlorination approach for this site,
contingent upon some additional pre-design testing to verify the microbial capacity of the system to
complete the dechlorination process, as well as to evaluate the extent of nutritional stress imposed by the
apparent lack of available nitrogen. Specific recommendations for additional work are described in the
next section.

In general, the proposed approach would fit well with any hydraulic containment approach that may be
necessary to halt or reverse contaminant migration, especially if such a system includes re-injection.
Implementation in a recovery and re-injection configuration would allow substantial optimization of the
process for type and quantity of substrate used, supplementation of other nutrients, or even re-distribution
of microbial populations from areas of good activity to areas requiring more enhancement.

Recommendations for Additional Testing and Conceptual Approach

In order to address the potential limitations identified above, Earth Tech proposes a combination of
microbiological assessment and simple microcosm studies that can be performed concurrently with the
implementation of the hydraulic control system.  Microbiological assessment would include
phospholipid-fatty acid (PLFA) and DNA analysis to determine levels of microbial biomass and
community structure with specific screening for known dechlorinating organisms. Microcosm studies
would include only very simple stimulation studies to verify that stimulation and/or nitrogen
supplementation do, in fact, produce the desired changes in microbial activity under these geochemical
conditions. Specific attention would also be paid to verifying, at least qualitatively, further dechlorination
or degradation of cis-DCE to vinyl chloride to ethene. These combined efforts would be intended to
provide confirmation of gross feasibility and some suggestion of initial design parameters for
implementation of a phased remediation program.

Microbiclogical Assessment

Earth Tech proposes to take samples from six locations representative of the variety of conditions
observed. The proposed locations are MWAO002, MWAOQO0S5, MWA006, PZ0081, PZ0371, and MW020S.
PLFFA analyses will be used to evaluate and compare the microbial community structures in the areas
sampled to determine what range of microbiological conditions is occurring without enhancement. The
same data will also be used during treatment to evaluate changes affected by any purposeful
enhancement. DNA analyses will also be used to identify and enumerate organisms that are known or
likely to be capable of reductive dechlorination both before and during treatment and used, in
combination with the results from bench scale pilots, to optimize enhancement for those types of
organisms.

Microcosm Treatability

Microcosm studies are proposed to satisfy some simple pre-design objectives while hydraulic control is
being established at the site. The studies proposed will be simple and focused very specifically on the
following issues.

1. Venify and quantify enhancement of the anaerobic biological system in the context of site-specific
geochemistry.
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2. Evaluate nutritional stress due to the apparent lack of nitrogen, verify that nitrogen supplementation
is effective.
3. Venify the system’s capacity to complete the dechlorination process.

Studies will be conducted either as static or limited-recirculation microcosms designed to simulate in-situ
geochemstry by combining both solid and liquid media from the site. The specific configuration of the
physical apparatus will depend upon the properties of the combined media but, in general, will consist of
triplicate bioreactors for each condition tested. Each microcosm will be constructed and maintained
identically throughout the study (estimated at 60 days), with the exception of the amendment scenario
being tested. Measurements of pH and Oxidation Reduction Potential (ORP) would indicate the
development of reducing conditions and the time for direct sampling for contaminants and
microbiological characterization. At the completion of the study, comparisons of the extents of treatment
and’or impacts on the microbial populations under different amendment scenarios would be used to
develop baseline design values for in-situ treatment as well as control limits for process monitoring and,
possibly a predictive model for treatment.
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Date 3/12/2003
Injection Well Estimated VOC Concentration Analysis
Dayton Thermal Products Facility
Dayton, Ohio

Introduction

The objective of this document is to estimate the relative injection stream concentration by analyzing data
collected from monitoring points located in the vicinity of the proposed extraction well locations on-site.

The soil remediation approach for the Dayton Thermal Products facility consists of the construction and
operation of a site wide soil vapor extraction system. This system will operate ahead of and during the
operation of the proposed groundwater extraction system discussed below.

The groundwater remedial approach for the Dayton Thermal Products facility consists of the construction
and operation of a groundwater containment system along the south and east property boundaries and an
on-site groundwater remediation system using a combination of air stripping and in-situ reductive
dechlorination technologies. The groundwater containment system design will prevent off-site migration of
chlorinated volatile organic compounds (CVOCs) and establish hydraulic control of groundwater flow at
the site. The reductive dechlorination technology consists of the up-gradient re-injection of groundwater
augmented with sodium lactate to promote in-situ reductive dechlorination of VOCs. The reductive
dechlorination will degrade the PCE, TCE, DCE, and VC to ethane and ethane. In addition, this approach
will significantly reduce the timeframe for operating a conventional groundwater containment system.

An estimated groundwater extraction rate of 600 gpm (100 gpm from six extraction wells) will be required
to maintain capture of the groundwater plume at the south and east property boundaries. To accommodate
the dosing of the aquifer with sodium lactate, approximately 400 gpm of the groundwater will be re-injected
on site into the central portion of the contaminant plume within the capture zone of the extraction wells. The
re-injected groundwater is eventually recovered by the groundwater containment system, creating in effect,
a closed-loop bio-reactor designed for the degradation of CVOCs. The remaining 200 gpm of groundwater
removed by the extraction wells will be treated with an air stripper and discharged to the storm sewer under
an NPDES permit to maintain a negative groundwater balance on-site. This document describes the
methodology used to estimate the CVOC concentrations in groundwater that will be re-injected into aquifer.

MCL Exceedances

To determine the dissolved chemicals of interest for this project, the site’s analytical database was used to
list all chemicals that exceeded their maximum contaminant limit (MCL) for drinking water. The USEPA
criteria were compared to all analytical data collected in the last four sampling events. The events occurred
on August 2001, October 2001, December 2001 and March 2002. All data collected from groundwater
wells and piezometers that exceeded the MCL criteria are listed in Table A attached. From this list the list
of chemicals of interest were compiled. The chemicals that exceeded the MCLs during the last four
sampling events are as follows:

1,1,1-Trichloroethane (MCL = 200 ug/L);
1,1-Dichloroethene (MCL = 7 ug/L);
1,2-Dichloroethane (MCL = 5 ug/L);
Carbon Tetrachloride (MCL = 5 ug/L);
Cis-1, 2-Dichloroethene (MCL = 70 ug/L);
Tetrachloroethene (MCL = 5 ug/L);
Trichloroethene (MCL = 5 ug/L); and
Vinyl Chloride (MCL = 2 ug/L).

Because these are the only compounds that exceed the MCLs for the purposes of this analysis, only these
data were compiled for the estimate of injection concentrations.
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Estimated Extraction Well YOC Concentrations

The groundwater re-injection CVOC concentrations are estimated based on the average concentration of
groundwater in the immediate vicinity of each of the six extraction wells. The estimated concentration of
groundwater removed from each of the six extraction wells has been calculated based on the laboratory
analytical results from groundwater monitoring wells in close proximity to each of the proposed extraction
well locations. The location of the proposed extraction and re-injection wells are presented on Figure 1. The
location of the existing groundwater monitoring wells in the vicinity of the proposed extraction wells are
presented on Figure 2 through 7. The well construction, well separation distance, and groundwater flow
gradient information for the groundwater monitoring wells in the vicinity of the proposed extraction wells is
summarized in Table 1.

Table 1: Groundwater Monitoring Well Data

Extraction Well Adjacent Monitoring Well | Separation Groundwater
Monitoring | Screen Interval | Distance Flow Gradient
Well (Feet BGS) (Feet) From EW
EW-] MWO008S 19-29 17 Down
PZ008] 53-55 7 Up
PZ008D 77-70 50 Side
EW-2 MWA004 3545 80 Side
PZ009D 66-68 57 Side
MW010S 19-29 110 Side
PZ0101 48-50 129 Side
EW-3 MWO011S 19-29 77 Side
MWB003 46-56 101 Side
MWC003 74-84 111 Side
EwW4 PZ012D 82-84 54 Up
PZ0121 56-58 73 Up
MWA006 3040 91 Up
EW-5 PZ0131 46-48 55 Side
MWAOD05 29-39 82 Side/Up
EW-6 PZ017D 82-84 177 Side
PZO171 56-58 168 Side
MWO018S 20-30 171 Side
MWB002 77-87 194 Side

The laboratory analytical data for the chemicals of interest collected in the last four sampling events for
each of the groundwater monitoring wells identified in Table 1 was compiled for each proposed extraction
well (Tables B-F). The groundwater sampling events used for this analysis were the same evaluated for
MCL exceedances above. If a value was not detected for a chemical of interest, one half of the detection
lim:t was inserted as a “modified result” (Tables B-F) to be conservative and if the value was above the
detection limit then the given value was inserted as a “modified result.”

The estimated extraction well concentration for each sampling event was calculated from the modified
results with all depth intervals equally weighted. If there is more than one monitoring point for a given
depth interval (i.e., shallow, intermediate, or deep), the mean concentration for that depth interval was
calculated first and then the overall mean was calculated using the mean for each depth interval to estimate
the extraction well concentration. For each extraction well, the highest estimated concentration for each
chemical of interest (from the four sampling events) was selected to establish the maximum value for each
compound per extraction well. The concentrations of the chemicals of interest, modified results, estimated
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concentrations for each extraction well per sampling event and maximum value of the estimated
concentrations are presented in Tables B-F.

Table G provides a summary of the estimated concentrations per sample event and the estimated maximum
value for each of the six-extraction wells.

Injection Concentrations

The distribution piping interconnecting the six extraction wells has been designed with two distribution
header pipes and valves to allow groundwater from individual extraction wells to be routed to the re-
injection wells or to storm sewer discharge via the air stripper. Each distribution header pipe has also been
sized to handle the discharge from all extraction wells combined. During system operation in the latter
casz, the discharge from the extraction wells will go into a single header and be combined. The combined
flow from the header will be split for re-injection and/or air stripping with subsequent discharge to the
sewer. The planned piping configuration allows for the operator to vary what water streams are directed to
the air stripper and which water streams are re-injected.

Due to these possible configurations, three combinations of the extraction well streams have been calculated
to estimate the highest anticipated re-injection concentration. In all cases, the mean of the each sampling
event and the maximum value concentration from each extraction well was used because the flow-rate from
each well will be the same. First, a combination of the four extraction wells with the highest estimated
concentrations (EW 1,2, 3 and 4) were analyzed. Next, the combination of the four extraction wells with
the lowest estimated concentrations (EW 3, 4, 5 and 6) were calculated. The final combination assumes
that all six of the extraction wells will be combined and part of the combined flow will be re-injected. A
summary of the data for the above extraction well combinations, as well as, the maximum value of the
maximum value from all combinations is shown on Table H.

The highest average concentration has been calculated by taking the maximum value for each chemical of
interest from the list of the overall maximum values from each combination analyzed and shown in Table H

and in Table 2 below.

Table 2: Maximum Concentrations Possible From Combinations Analyzed

Chemical of Interest Highest Average Concentration
Combined
(ugh)
1.1,1-Trichloroethane 590.7
1.1-Dichloroethene 104.6
1,2-Dichloroethane 94.3
Carbon Tetrachlonde 943
Cis-1, 2-Dichloroethene 875.3
Tetrachloroethene 1593.5
Trichloroethene 4484 .0
Vinyl Chloride 94.3
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TARLF A

August 2001, Octaher 2001, December 2001 and March 2002
[SAMPDATE | . SAMPLED T LABSAMPLEID | LOCATION | ANLYDATE | RECDATE | CAS _ | PARAMETER _ ] RESULTSRESULT | RESULTS.QUALIFIER | MCL Standerd | UNITS | MATRIX __ JHEPLIMIT METHUD ]
372612002 IMWOQTS TMWO07S 3/128:2002 372712002 79-01-6 Trichloroethene 20 TuGnL WATER 100 SWE4s 82608
3126/2002 2MWO18S MWU185 32002002 3202002 127-i8-4  Telachkrosthana 570 TOUGL  WATER 21 SWRAE 82608
3/26/2002 2MW0118S MWQ185 21reve RIPHIP{ITP 19-U1-0 Trcmorosinens ad SUsh waTeEn 14 Swa4k nenf
3/26/2002 2MWO185 MWO018S 32802002 /2712002 156-59-2  cis-1.2.Dichioroethene 280 200UGL  WATER 14 SWB846 82608
8122001 MWOOTS MWO07S 8/9/2001 81372001 79.016 Trichiorosthene 1) T0UGL  WATER 91 SWB46 82608
101152001 MWOOTS 3707960 MW007S 10222001  10/16/2001  79-01-8 Trchioroethene 67 S5UGL  WATER 3 SWB48 52008
1211072001 MWOOTS 3742417 MW007S 120122001 1271112001 79-01-6 Trichlorosthane 83 200UGL  WATER " SWB46 82608
8/2/2001 MWO0BS MWO008S 102001 8/32001 79-01-8 Trichiorosthene 440 SUGL  WATER n SWB46 82608
8/2/2001 MWO08S MWO008S 8102001 /72001 127.18-4  Tetrachioroethane 1100 TUGL  WATER 3 SWB46 82608
10/17/2001 MWOOSS 3709930 MW008S 1012472001 10/18/2001  127-184 Tetrachioroethena 1100 T0UGL  WATER 16 SWB48 82608
107172001 MWOOBS 3709930 MWD08S 1012472001 101182001  79.01-8 Trichiorosthans 510 TOUGL  WATER 420 SW848 82608
12/12/2001 MWO08S 3744801 MW008S 1211972001 12/14/2001  79-01-8 Trichiroethene 430 S5UGL  WATER 2 SWB46 82608
12/12/2001 MWO0BS 3744801 MW008S 12/19/200%  12/14/2008  127-18-4  Tetrachioroethana 1000 SUGAL  WATER 10 SW846 82608
3/26/2002 MWO08S MWO008S V282002 32712002 79-01-8 Trichiorpethene 440 SUGL  WATER 5 SWB46 82608
3/26/2002 MWO08S MW008S 32812002 /2772002 127-18-4  Tetrachioroethens 1100 5UGL  WATER H SWB48 82608
8/2/2001 MWO08S DUPLICATE MWO008S 8102001 &/32001 127.18.4  Telrachioroathane 1100 2UGL  WATER 5 SW846 82608
8122001 MWO0BS DUPLICATE MW008S 810/2001  &/¥2001 79.01-8 Trichkorosthene 450 2UGL  WATER 1 SW846 82608
8/2/2001 MW010S MWO010S 8/9/2001 8132001 79.01-6 Trichiorosthene 7200 SUGA  WATER ) SWB848 82608
812/2001 MWO10S MW010S /%2001 /372001 156:59-2  cis-1.2-Dichioroathene 1000 5.UGL  WATER 42 SWB46 82608
10/17/2001 MW010S 3709933 MWO010S 1023/2001  10/18/2001 75014 Vinyl chioride 9 TOUGL  WATER a2 'SWa4s 82608
10/17/2001 MWO10S 3709933 MW010S 10/23/2001  10/18/2001  75-35-4 1.1-Dichioroethene 2 200UGL  WATER 100 'SW848 82608
10/17/2001 MWO10S 3709933 MW010S 1023/2001  10/1872001 127-18-4  Teirachiorosthane 22 S5UGL  WATER 10 SWB46 82008
10/17/2001 MWO10S 3709933 MW010S 1023/2001 1041872001 156-59-2  cis-1.2-Dichioroethene 830 SUGL  WATER 25 SWB46 82608
10/17/2001 MWO10S 3709933 MWO10S 10/24r2001  10/18/2001  T9-01-6 Trichiorosthene 7600 TUGL  WATER 100 SWa46 82608
12/12/2001 MWO10S 3744805 MW010S 12/19/2001  12/1472001  75-354 1.1-Dichlorosthene 26 S5UGL  WATER 2 SWB846 82608
12/12/2001 MWO10S 3744805 MWO010S 1201912001 1211472001  79-01-6 Trichirosthene 8300 5UGL  WATER 100 SW845 82608
12/12/2001 MW010S 3744805 MW010S 121972001 1211412001  156-59-2  cis-1.2-Dichiorosthene 1000 SUGL  WATER 830 SWB46 82008
12112/2001 MWO10S 3744805 MW010S§ 121972001 121142001  127-18-4  Tetrachioroethene 56 200 UGL  WATER 200 SWB46 82608
312112002 MWO10S MW010S 4192002 282002 75-014 Vimyl ehioride K] SUGL  WATER 200 SWB46 82608
312772002 MWO10S MW010S 41972002 3/26/2002  75-35-4 1.1-Dichioroethens 15 70UGL  WATER 100 SWa46 82608
312712002 MWO10S MW010S 4192002 20/2002  156-58-2  cis-1.2-Dichloroethene 560 200UGL  WATER 25 SWH4E 82608
3/27/2002 MWO10S MW010S 41412002 32002002 79-01-8 Trichlorosthens 5700 TOUGL  WATER 50  SWa46 82608
8/2/2001 MWO11S MWO11S 2/8/2001 81372001 156-59-2  cls-1.2-Dichioroethens 270 TUGL  WATER 25 SWa46 82608
8/2/2001 MWO11S MWO011S 8/9/2001 /372001 79-01-6 Trichiorosthens 2500 SUGL  WATER 330 SwWeds 82608
10/17/2001 MWO11S 3709936 MWO11S 10/23/2001  10/18/2001  75.014 Viny! chioride 4 T0UGL  WATER 4 SWB46 82608
10117/200% MWOYS 3709936 MWO11S 10/2372001 101872001  156-59-2  cis-1,2-Dichlorosthens 180 S5UGL  WATER 1 SWa48 82608
101772001 MW011S 3709936 MWO11S 10/2472001 1011822001  79-01-8 Trichiorosthene 1800 SUGL  WATER 330 SWB48 62608
10/17/2001 MWO11S 3709938 MWO11S 10/23/2001  10/18/2001  127-184  Tetrachioroeihane 25 SUGL  WATER 1 -SWads 42608
12/12/2001 MWO11S 3744808 MWO11S 12/19/2001  12/14/2001  75-01-4 Vinyl chioride " S5UGL  WATER a3 'SWa4g 82608
12/12/2001 MWO11S 3744808 MW011S 1201972001 1211472001  79-01-6 Trichiorosthens 2200 SUGL  WATER 33 .SWa46 82608
12/12/2001 MWO11S 3744808 MWO011S 121912001 1211472001  156-59-2  cis-1,2-Dichlorosthene 210 SUGL  WATER 1 1SWB46 82608
312712002 MWO11S MWO11S 330/2002 21262002 75-01-4 Vioy! chioride 13 TOUGL  WATER 12 ISWB46 82608
32712002 MWO11S MWO11S 41172002 2802002 79-018 Trichioroethene 1200 5UGL  WATER 83 'SWB486 82608
312712002 MWO11S MWO11S J30/2002  3/26/2002  156-58-2  cls-1.2-Dichioroethene 150 SUGL  WATER 1 SW-846 82608
10/17/2001 MW011S-DUP 3709937 MW011S 1012372007 101872001 127-184  Telrachiorosthene 2 TOUGL  WATER 5 SW-846 82608
10/17/2001 MW011S-DUP 3709937 MWO011S 1023/2001  10/18/2001  75.01-4 Vinyl chioride a 5UGL  WATER 1 SW-846 82608
10/17/2001 MW011S-DUP 3709837 MWO11S 1012372001 10/18/2001  156-59-2 cis-1,2-Oichloroethens 190 5UGL WATER 1 SW-848 82808
10/17/2001 MW011S-DUP 3709937 MWO11S 10/2472001 141872001  79-01-6 Trichiorosthene 1800 TOUGL  WATER 1 SW-846 82608
8/2/2001 MWO15S MWO15S 4972001 81372001 127-18.4  Tetrachiorosthane 70 S5UGL  WATER 2 SW.840 82608
10/15/2001 MW015S 3707956 MW0158 1072272001 1011872001  127-18-4  Tatrechiorosthane 120 SUGL  WATER 1 _SW-846 82608
12/10/2001 MWO015S 3742413 MWO015S 121132000 1271172000 127-184 Teirachiorosthene 120 SUGL  'WATER 1 SW-846 52008
312712002 MWO15S MW0155 §20/2002  328/2002  127-184 Tetrachiorosthene 110 SUGRL  'WATER 1 SW-846 82608
3127/2002 MWO15SDUP MWO015SDUP 2002002 V282002 127-18-4  Tetrachioroethane 110 SUGR  WATER 1 SW-840 62608
8/2/2001 MW018S MW018S 10/2001 /372001 127.18-4  Telrachiorosthens 440 2UGL  WATER 1 SW-846 82608
8/2/2001 MWO18S MW018S &10/2001 /32001 79-01-6 Trichioroethane s SUGL  WATER 1 | SW-846 82608
8/2/2001 MWO1BS MWO018S 8102001 /%2001 156.59-2  cis-1.2-Oichiorosthene 180 SUGL  WATER 1 SW-846 62608
10/15/2001 MWO18S 3707939 MWO018S 10/22/2001 101162001  79-01-8 Trichlorosthene a5 2UGL  WATER 1 SW-846 82608
10/15/2001 MW018S 3707938 MWO018S 10123/2001  10/16/2001 .127-18-4  Telrachiorosthene 510 SUGL  WATER 1 SW.846 32608
12/10/2001 MWO18S 3742405 MWO18S 12/13/2001 1211172001 79-01-6 Trichloroethene 54 2UGN,  'WATER 1. "SW-840 82608
12/10/2001 MW018S 3742405 MW0185 121372001 121172001 127-18-4 Talrachioroethene 530 SUGL _ WATER 1 SW.846 32608




TABLE A
MCL Fxceedances for Sampling Events
August 2001, Octaber 2001, December 2001 and March 2002
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12/10/2001 MWO18S 3742405 MW018S 12113/2001 121172001 156 59-2 cis-1.2-Dichiorosthens 150 SW-848 82608
12/12/2001 MWD20S 3744798 MW020S 12182001  12/14/2001  79-01-6 Trichioroethana 19 SW-846 82608
RI212001 MWO21S MW021S ANOI2001 AA20M 79-01.6 Trichioroethana 10 SW-B46 82608
8/2/2001 MW021S MW021S 8/10/2001 8/3/2001 75-01-4 Vinyl chioride N SW-846 82608
81212001 MWO21S MW021S 8/10/2001 8/3/2001 158.59-2 Cis-1.2-Dichioroethene 130 SW.-848 82608
8/2/2001 MW023S MW0235 8/10/2001 /372001 75-01-4 Vinyl chioride 760 SW-846 82608
8/2/2001 MW023S MW023S 8/10/2001 8/3/2001 156-59-2 cis-1.2-Dichloroathene 6700 SW-848 62608
10/16/2001 MW025S 3708802 MW0255 1072272001  10/17/2001  79-01-8 Trichioroathene 200 SW-840 82608
10/16/2001 MW025S 3708802 MW0255 1022/2001 1074772001 156-59-2 cis-1.2-Dichloroethene 83 SW-846 82608
12/11/2001 MW0255 3743181 MW0255 12/15/200%  1212/2001  79-01-8 Trichioroethene 240 SW-846 82608
12/11/2001 MW0255 3743184 MW025S 121572001 1211272001 156-59-2 ¢is-1.2.Dichioroethena 80 SW-846 82608
3/25/2002 MWO025S MW025S /2012002 2712002 79-01-6 Teichiorosthene 200 SW-845 82608
10/16/2001 MW0255-DUP 3708803 MWO0255-DUP 10/22/2001  10/17/2001  79-01-8 Trichtorgethane 180 SW-848 82608
10/16/2001 MW0255-DUP 3708803 MW0255-DUP 102272001 101772001 156-59-2 ¢is-1.2-Dichlorosthens ” SW-848 62808
10/16/2001 MW028S 3708798 MW026S 10/22/2001  10/1772001  79-01-6 Trichkroathene [ SW-846 82608
124172001 MW026S 3743178 MWO026S 12/142001 121212001 79-01-8 Trichioroethene " SW-846 82608
10/16/2001 MW028S 3708809 MW028S 10/1972001  10/1772001  156-58-2 ¢is-1,2-Dichiorosthens 1100 SW-848 82608
10/16/2001 MWO285 3708809 MWO028S 10/19/2001  10/1772001  75-35-4 1.1-Dichioroathene 27 SW-848 82608
10/16/2001 MW028S 3708809 MW0285 10/18/2001  10/17/2001  75-01-4 Viny! chloride 11 SW-846 82608
10/18/2001 MWO028S 3708808 MW028S 10/22/2001  10/17/2001  79-01-8 Trichioroathene 8200 SW-846 82608
12/11/2001 MWO28S 3743173 MW028S 12/1472001 121212001 75-01-4 Vinyl chioride 10 SW-846 82608
12/11/2001 MW028S 7473 MWO028S 121472001 121272001 156-59-2 Gis-1.2-Dichiorosthens 1200 SW-848 82608
12/11/2001 MW028S 3743173 MW028S 121472001 12/12/2001 75354 1,1-Dichiorosthene 24 SW-846 82608
12/11/2001 MW028S 3743173 MW028S 12/14/2001 121272001  107-08-2 1.2.Dichiorosthans 7 SW-848 82608
12/11/2001 MW028S 3743173 MW0285 12/1472001 121272001  79-01-8 Trichiorosthene 8200 SW-846 82608
32772002 MWO28S MW028S 4/412002 V282002 79-01-6 Trichioroethene 10000 SW-840 82608
312772002 MW028S MW028S 4/9/2002 3282002 75354 1.1-Dichiorosthene 25 SW-846 82608
372712002 MW028S MW0285 4/9/2002 202002 156-59-2 ¢ls-1.2-Dichiorosthene 1100 SW-846 82608
10/16/2001 MWO029S 3708822 MW029S 10119/2001  10/17/2001  156-59-2 cls-1.2-Dichiorosthene 240 SW-846 82608
10/16/2001 MW029S 3708822 MW029S 102212001 10/17/2001  79-01-6 Trichioroethene 3800 SW-848 82608
12/11/2001 MW029S 3743196 MW029S 12152001 12/12/2001  79-01-6 Trichioroethene 9800 SW-848 82608
12/11/2001 MW029S 3743196 MW029S 12/15/200% 1211272001  156-59-2 cis-1.2-Dichloroethens 470 SW-846 82608
312712002 MW029S MW029S 4/9/2002 3282002 75014 Viny! chiorids 110 SW-846 82608
312712002 MW029S MW029S 419/2002 282002 156-59-2 cis-1.2-Drchioroethane 880 SW-846 82608
3/27/2002 MW028S MW029S 4/4/2002 V282002 79-01-6 Trichioroethsne 19000 SW-846 82608
10/16/2001 MW030S 3708812 MW030S 10/1972001 1011772001  79-01-6 Trichioroethene 7 SW-846 82608
12/12/2001 MW030S 3744811 MW030S 12/19/2001 1211472001  79-0%-8 Trichioroethene 27 SW-8486 82608
12/12/2001 MW0305 3744811 MW030S 121192001 12/14/2001  127-18-4 Tetrachliorosthens 12 -5W-848 82608
12/12/2001 MW030S/OUP 3744812 MWO030S/DUP 12/19/2001  12/14/2001  79-01-8 Trichioroethens 30 SW-848 82608
12/12/2001 MWQ0S/DUP 744812 MWO030S/DUP 12192001 12/14/2001  127-18-4 Tetrachioroethane 14 SW-846 82608
10/17/2001 MW032S 3709914 MW0328 10/24/2001  10/182001  79-01-8 Trichioroethane 490 _SW-846 82608
12/11/2001 MW032S 3743202 MW0325 121157200 121272001 79-01-6 Trichioroethens 550 SwW-846 52608
3/25/2002 MW032S MW032S 4/1/2002 32712002 79-01-8 Trichioroslhene 150 SW-848 82608
12/11/2001 MW032S/DUP 3743203 MwW032S/DUP 12/15/2001 12/12/2001  78-01-8 Trichlorosthene 530 Sw-846 82608

10/16/2001 MW0335 3708815 MW033S 10/22/200%  10/17/2001  79-01-8 Trichiorosthene 890 SW-846 82608
10/16/2001 MWQ33S 3708815 MW0335 10/19/2001  10/17/2001  156.59-2 cis-1.2-Dichiorosthans 110 SW-846 82608
12/11/2001 MW033S 3743108 MW033S 12152001 121272001 156-59-2 cis-1.2-Dichioroethane 140 SW-846 82608
12/11/2001 MW033S 3743198 MW033S 12162001 121272001 78-01-8 Trichioroethene 920 SW-846 82608
312512002 MW0335 MW033S 41112002 27/2002  156-59-2 cis-1.2-Dichloroelhane 240 SW-846 82608
3125/2002 MW033S MW033S 32972002 u2M2002  73-01-6 Trichlorosthans 1400 SW-A6 82608
10/16/2001 MW034S 3708818 MWO034S 10/2272001 10/1772001  79-01-6 Trichioroethens 490 SW-846 82608
12/11/2001 MWO34S 3743193 MWO034S 121182001 121272001 79-01-6 Trichlorosthane 350 "SW-846 82608
3/25/2002 MWOMS MW034S 3/29/2002 32772002 75.01-4 Vinyl chioride 3 "SW-846 82608
3/25/2002 MWOMS MW034S 47112002 3/27/2002  79-01-6 Trichioroelhene aro SW-846 82608
10/16/2001 MW0MS-DUP 3708819 MW034S-0UP 10/22/2001  10/17/2001  79.01-8 Trichioroethene 450 SW-848 82608
107172001 MWO035S 37699168 MWO035S 107242001  10/18/2001  79-01-6 Trichiorosifiene 570 5w-846 82608
12/12/2001 MW035S 3744815 MW0355 1202072001 121472001 79-01-6 Trichiorosihene 500 :SW-846 82608
12/12/2001 MWO35S 3744815 MW0358 122012001 12/14/200%  127.18.4 Tatrachiorosthens 9 Sw-846 82608
3/26/2002 MWO3SS MW035S 41112002 y272002  79-01-6 Trichiorosthene 460 SW-545 52608
10/17/2001 MW036S 3708911 MW0365 10/24/2001 __ 10/18/2001 __ 158-59-2 cls-1.2-Dichioroethane 150 -SW-846 82608
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1071712001 MWOIRS 3709911 MWO038S 1072472001 1071812001 79-01-8 Trichloroelhene 1500 5UGR WATER 1 $W-846 82608
121122001 MWNAS 3744823 MWO038S 122012001 12/1472001  158-59-2 cis- 1.Z2-Dichioruathene 100 5UGA WATER 20 SW-840 82608
12/12/2001 MWO38S 3744623 MW0385 12/20/2001 12/14/200Y  79-01-6 Irchiorosinens 400 7TUGA WATER 20 SW-846 82608

3/25/2002 MWO36S MW038S 41112002 277002 78-01-8 Techloroethens 1700 5UGL  WATER 20 SW.846 82608
312512002 MW038S MWO0385 3/29/2002 312712002 156-59-2 c13-1,2-Dichloroethens 140 SUGRL WATER 1 SW-848 82608
1011712001 MWO3TS 3709920 MWOITS 102372001 101182008 79018 Trichorosthens 930 200UGL  WATER 20 SW-646 62608
12/12/2001 MWO37S 3744818 MW0375 121202001 12/14/2001  79-01-6 Trichiorosthens 65 TOUGA  WATER 1 SW-846 82608
325/2002 MWO37S MW037S N2972002 27112002 719-01-8 Trichiorosthens 890 SUGL  WATER 20 SW-846 82608
10/17/2001 MWO38S 3708908 MW038S /242001 104382001 78.01-8 Trichioroathana 850 200UGL  WATER 20 SW.84¢ 2608
12/12/2001 MW03BS 3744821 MWO38S 121202001 121472001 79-01-8 Trichiorosthene 100 SUGL  WATER 5 SW-848 82608
3/25/2002 MWO38S MW038S 4112002 32112002 156.50-2  cis 1.2-Dichiorosthene ] TOUGL  WATER 20 SW-848 82608
3125/2002 MWOD8S MWOIBS A1V2002 2212002 79048 Trichiorosthans 830 TOUGR  WATER 1 SW-B4B 82008
10/18/2001 MW039S 3708794 MW08S 102272001 10/17/2001  79.01-6 Trichicrosthane 240 SUGR  WATER 20 SW-846 82608
12/11/2001 MW0JSS 374188 MW038S 12162001 1211272001 79-01-8 Trichkrosthans 210 SUGA  WATER 10 SW-848 52808
121112001 MWO039S ar43188 MW039S 12152001 1211272001  156-59-2  cis-1.2-Dichiorosthens T4 SUGL  WATER 10 SW-848 82608
32112002 MWO39S MW0395 4412002 3282002 79-01-8 Trichioroethane 450 TUGL  WATER 1 SW-846 82608
101772001 MWADO1 Ir0Rez2 MWAQD1 107272001 10/18/2001 127184 Teirschiorosthene 920 S5UGL  WATER 5 SW.-848 82608
1011712001 MWADO1 3709922 MWAQO1 10232001 1612007 79-01-8 Trichirosthens 580 5UGL  WATER 10 SW-846 82608
1017/2001 MWA001 3700922 MWAQ01 10232001 10/18/2001  T1.55.8 1.1.1-Trichioroethane 1800 TUGA  WATER 1 SW-848 82608
10/1772001 MWAOO1 3708922 MWAGO1 100222001 104182007 156.59-2  cis-1.2.Dichlorosthens 2400 TOUGL  WATER 1 SW-848 82608
10/17/2001 MWA001 3709922 MWADD1 1/2V2001  10/18/2001  75.35-4 1.1-Dichiorosthane 59 200UGR,  WATER 10 SW-845 82608
12122001 MWAOO1 3744795 MWAGO 1 12192001 12/14/2001 127184 Tetrachlorosthens 120 SUGL  WATER 10 SW-846 82608
12/12/2001'MWA001 AT MWAO01 121972001 12/14/2001  79-01-6 Trichiorosthens 480 SUGL  WATER 1 SW-846 82608
12/1212001 MWAO01 3744795 MWAQ01 1211972001 121472001  71.55-6 1.1.1-Trichiorosthans 1000 SUGAL  WATER 2 SW-846 82608
1211212001 MWAOD1 3744795 MWAQ01 12119200 1214/2001  156.59-2  cis-1.2-Dichioroethene 2700 2UGA  WATER 2 SW-846 82608
124212001 MWAOD1 3744795 MWAQ01 1219/2001  12/14/2001 75354 1.1-Dichiorosthens 2 TUGL  WATER 2 SW-846 82608
2/20/2002 MWA0O1 MWA001 313012002 3212002 75.354 1,1-Dichlorosthens 42 TOUGL  WATER 25 SW-846 82608
372602002 MWADO1 MWAQO 1 47112002 2712002 156.58-2  cis-1.2-Dichioronthens 2200 TUGL  WATER 2 SW-B48 82608
3/26/2002 MWAQO 1 MWA001 41112002 V272002 71556 1.1.1-Trichioroethana 1000 SUGL  WATER 25 SW-846 82608
/2612002 MWAOO1 MWADO1 41112002 ¥2M2002  78.01-8 Trichiorosthens 380 SUGL  WATER 25 SW-846 52608
31262002 MWAOO1 MWAOO1 41172002 2772002 127.18.4 Teirachiorosihans 760 SUGL  WATER 10 SW-845 82608
8/212001 MWA002 MWAQ02 8/10/2001 /372001 156.59-2 ¢is-1,2-Dichioroethene 340 SUGL  WATER 1 SW-846 82608
#/2/2001 MWAD02 MWAQ02 8102001 y¥2001 127-18-4 Telrachioroeihans 1500 2UGL  WATER 5 SW-846 82608
/212001 MWAQ02 MWADO2 1072001 /32001 79.01.6 Trichloroethane 120 TUGL  WATER 5 SW-846 82608
8/2/2001 MWA002 MWA002 8/10/2001 4372001 71-55-6 1.1.1-Trichioroethane 340 SUGL  WATER s SW-848 82608
10/47/2001 MWAD02 3709925 MWAD02 1072372001 10/18/200%  127-18-4 Tetrachiorosthens 1500 TOUGL  WATER 5 SW-845 82608
10/1772001 MWAGD2 3708925 MWAG02 10/23/72001  10/18/2001  79.01-6 Trichiorosthane 120 5UGL  WATER 50 SW-846 82608
10/1772001 MWA002 3700925 MWAQ02 107232001 1011812001 71.55.8 1.1,1-Trichlorosthane 210 2UGL  WATER 1 _SW-845 82608
10/1772001 MWAQ02 3709925 MWAQ02 10/23/2001  10/18/2001  156-59-2  cls-1.2-Dichiorosthens 110 70UGL  WATER 1 SW-846 52608
121212001 MVYADO2 3744799 MWA002 1211972001 121472001  156.59-2  cls-1.2-Dichloroathens 8 5UGL  WATER 20 SW-846 82608
121427001 MWADD2 IT4ATES MNAD02 121912001 121412001 T8-018 Trichiroethene 100 SUGL  WATER 1 SW-846 82608
1211212001 MWAGOZ 3744799 MWAQ02 121192001 12/14/2001  127-18-4 Tetrachioroathene 1600 2UGL  WATER 1 SW-B46 82608
1211272001 MWAQ02 3744799 MWAQ02 1201972001 1211472001 71558 1.1.1-Trichiorosthane 260 TOUGL  WATER 1 _SW-B46 62608
3/26/2002 MWAQ0Z MWA002 282002 ¥2T2002  79-01-6 Trichiorosthane [ SUGL  WATER 20 SW-B48 02608
312672002 MWAD02 MWAQ02 312872002 2772002 156.59-2  cis-1.2-Dichiorosthene 1300 5UGL  WATER F SW-846 82608
312672002 MWAQG2 MWAQG2 3/28/2002 32772002 127-18-4 Tetrachicroathens 1600 SUGAL  WATER 20 SW-846 82008
81212001 MVWAD03 MWAD03 8//2001 V372001 127-18-4  Teirschioroethene 180 _ ] TUGL  WATER 1 SW-046 82008
8/2/2001 MWAQ03 MWAQ03 92001 372001 71.55-8 1.1.0-Trichloroethane 330 : 2UGL  WATER R SW-848 82608
212001 MWAD0) MWA003 9/2001 372001 79.01-8 Trichioroethene 96 SUGL  WATER 100 ,SW-848 82008
/212001 MWAC03 MWA003 8/9/2001 /32001 75.01-4 Vinyl chioride 14 . JOUGL  WATER 10 SW-846 82608
8722001 MWADO3 MWAQ003 /02001 312001 75-35-4 1.1-Dichioroelhena 43 2UGL  WATER 10 -SW-846 82608
8/2/2001. MWA003 MWA003 /972001 4372001 156.59-2 cis-1,2-Dichioroethens 200 5UGL  WATER 1 SW-B46 82008
10/15/2001 MWAQO3 3707948 MWA003 10,23/2001  10/16/200  78-01-6 Trichioroethene 110 5UGL  WATER 1 SW-846 820608
101152001 MWAGQ3 3707949 MWA003 107232001 10/18/2001  75-354 1,1-Olchiorosthene 17 ) : 5UGL  WATER 1 SW-B46 82608
10/15/2001 MWA003 3707948 MWAD03 10/23/2001  I0/I8/2001  156-59.2 cis-1,2-Dichioroethens 140 . TOUGAL  WATER 1 -SW-846 82608
10/15/2001 MWAG03 3707849 MWA003 10232001 10/18/200%  71-55-¢ 1.1.1-Trichioroethane 280 : 2UGL  WATER 1 SW-840 82608
10/15£2001 MWA003 3707949 MWADD) IV2M2001  IVIB/2001  127-18-4 Talrachioroethene 130 ) 5UGA  WATER 100 SW-346 82008
1071572001 MWAQ03 3707949 MWA003 10/23/2001  10/16/2001 75-01-4 Vinyl chioride 7 §UGL WATER 10 SW-848 62608
12/10/2001 MWA003 3742409 MWAD03 1201372001 1211172001 79.01-8 Trichioroethens 130 TOUGR  WATER 10 . 5W-040 82608
| 1211072001 MwAOQ3 3742409 MWA003 121372001 12/11/2001 _ 127-184 T 150

SUGL WATER 1 SW-846 82608
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12iV0iZ00 1 MYYADGOS JT4Z405 MYWATDD 121302000 APZARTZLVTE B BTN ] 1.1, 3-11CHOro8NANe 25 7UGA WATER 10 SW-848 82608
12/10/2001 MWAD03 3742409 MWA003 121122001 12117200t 156-58-2 cis- 1.2-Dichioroethene 110 5UGA  WATER 1 SW-848 82608
12/10/2001 MWADN3 3742409 MWANOY 1211372000 1211972001 75-354 1.1-Dichioroethens 12 2UGA  WATER 2 SW.846 82608
1209012001 UWANGY 742400 s an0d 1210202000 1204902001 Y01 A H ZUGL  WATER i 3W.546 82608

3/26/2002 MWA00) MWA003 3128/2002 32712002 71-56-8 1.1.1-Trichiorosthane 1100 5UGL  WATER 20 SW-846 82608
/2612002 MWADO3 MWA003 312812002 32712002 79-01-6 Trichlorosibene 250 TOUGL  WAIER 2 SW-846 82608
3/26/2002 MWA003 MWA003 3/28/2002 32712002 127-18-4 Telrachiorosthene 490 SUGL  WATER 10 SW-848 82608
3/26/2002 MWAOG3 MWA003 3282002 327/2002  156-59-2 cis-1.2-Dichiorosthene 280 TOUGL  WATER 1 SW.846 82608
3/26/2002 MWAQD3 MWA003 3/26/2002 32172002 75014 Vinyl chioride 16 TOUGL  WATER 1 SW-846 82608
3126/2002 MWA003 MWA003 3/28/2002 2712002 75-35-4 1.1-Dichloroethans 130 SUGL  WATER 1 SW-848 82608
8/2/2001 MWADO4 MWAQO4 8/10/2001 /32001 79-01-6 Teichioroethane 25000 200 UG WATER 10 SW-846 82608
8/2/2001 MWA004 MWADO4 8/10/2001 8/3/2001 156502 cis-1.2-Dichioroethene 5400 SUGL  WATER 1 SW.846 82608
10/17/2001 MWAOD4 3709932 MWA004 102372001 10/18/2001  75-35-4 1.1-Dichioroethene 47 J SUGL  WATER 20 SW-846 82608
10/17/2001 MWAQ04 3709932 MWA004 102372001 10/18/2001  127-18-4 Tatrachioroathena 27 J SUGRL  WATER 1 SW-846 82608
10/17/2001 MWAO04 3709932 MWA0O4 10232001 10/18/2001  75-01-4 Vinyt chioride 1100 S5UGL  WATER 10 SW-846 82608
10/17/2001 MWAO0O4 3700932 MWADO4 102372001 10/18/2001  156-59-2 cis-1,2-Dichioroethene 5100 SUGL  WATER 10 SW-846 82608
10/17/2001 MWAOO4 3709932 MWAQO4 102372001 10/1872001  79.01-8 Trichioroethene 26000 5UGL  WATER 1 SW-848 82608
12122001 MWAQO4 3744804 MWADO4 12/19/2001 1211472001  75-01-4 Vinyl chioride 1100 S5UGA.  WATER P SW-846 82608
12/12/2001 MWADO4 3744804 MWADO4 121972001 1211412001  75-354 1.1-Dichioroelhena 21 J S5UGL  WATER 20 SW-846 82608
12/12/2001 MWA004 3744804 MWADO4 121972001 121472001 156-50-2 ©18-1.2-Dichioroethane 4000 SUGL  WATER 20 SW-846 82608
12/12/2001 MWA004 3744804 MWAQO4 121972001 12/1412001  79-01-6 Trighioroethens 27000 TOUGR ~ WATER 20 SW-846 82608
3/26/2002 MWA004 MWA004 312912002 32112002 156-59-2 cis-1.2-Dichioroethene 5500 SUGL  WATER 1 SW-846 82608
3/26/2002 MWAO04 MWAQ04 312912002 V2772002 79-01-8 Trichlorosthene 24000 200UGR  WATER 20 SW-846 82608
3/26/2002 MWAOO4 MWA004 312912002 32712002 75.354 1.1-Dichiorosthene “ J SUGA  WATER 1 SwW-846 82608
3126/2002 MWAOO4 MWAQ04 3/29/2002 312712002 75-01-4 Vinyl chioride 430 TOUGL  WATER 1 SW-848 82608
8/2/2001 MWA00S MWAQ0S 8/10/2001 8/3/2001 75-35-4 1.1-Dichioroethene 340 SUGL  WATER 1 SW-848 52608
/212001 MYWADOS MWADOS 81012001 8112001 79-01-6 Trichioroethens 1700 SUGL  WATER 1 SW-346 82608
8/2/2001 MWA005 MWAD05 8/10/2001 8/2/2001 156-59-2 cls-1.2.Dichiorosthane 150 SUGL  WATER 1 SW-846 82608
8/2/2001 MWA0OS MWAD0S 8/10/2001 8/2/2001 71-55-6 1.1.1-Trichloroethana 2600 200UGL  WATER 20 SW-848 82608
10/17/2001 MWAOQO05 3709923 MWAQ05 10/23/2001  10/18/2001  79-01-8 Trichioroethene 1500 TOUGR  WATER 1 SW-848 82608
10/17/2001 MWADOS 3709923 MWA005 10/23/2001  10/18/2001  127-184 Tetrachiorosihane 85 TUGL  WATER 20 SW-846 82608
10/17/2001 MWAO005 3709923 MWA005 10/23/2001  10/18/2001  107-06-2 1.2-Dichioroethane [ SUGL  WATER 20 SW-846 82608
10/17/2001 MWAOQOS 3709923 MWAQOS 10/23/2001  10/18/2001  71-55-6 1.1.1.Trichloroethane 1900 SUGL  WATER 100 SW-848 82608
10/17/2001 MWAO00S 3709923 MWA005 102372001 10/18/2001  156-59-2 cis-1.2.Dichioroethans 170 TUGL  WATER 20 SW-846 82608
10/17/2001 MWAQOS 3709923 MWAOD5 102372001 10/18/2001  75.35-4 1.1-Dichiorosthane 300 TOUGL  WATER 50 SW-848 82608
12/12/2001 MWAQO5 3744793 MWAQ0S 12/18/2001  12/14/2001  156.58.2 cis-1.2-Dichloroathane 160 0UGL  WATER 20 SW-848 82608
1211212001 MWADOS 3744793 MWAQOS 12/19/2001 1271472001 75-35-4 1.1-Dichiorosthene ‘340 TOUGL  WATER 1 SW-846 82608
12/12/2001 MWAQ05 3744793 MWA005 1201872001 121412001 127-18-4 Tetrachioroethene 66 TUGAL  WATER 1 SW-846 82608
121212001 MWA005 3744793 MWADOS 1211972001 12/1472001  79-01-6 Trichioroethene 1600 2UGL  WATER 1 SW-846 82608
12/12/2001 MWAQ0S 3744793 MWA00S 1271972001 12/14/2001  71-55-8 1.1.1-Trichiorosthane 2000 S5UGL  WATER 5 SW-846 82608
3/26/2002 MWAQ05 MWA005 31282002 3212002 156-59-2 cis-1.2-Dichiorosthene 150 SUGL  WATER 50 SW-848 82608
312612002 MWA005 MWAD0S /282002 3212002 75-35-4 1.1-Dichiorosthens 330 200UGL  WATER 5 'SW-846 82608
3/26/2002 MWAQ05 MWAD0S 3128/2002 32712002 127-18-4 Tetrachlorosthene 8 5UGL  WATER 2 SW-846 82608
3/26/2002 MWAQOS MWAQOS 3/28/2002 3/27/2002  79-01-6 Trichioroethene 1500 TUGR  WATER 5 SW-840 82608
3/26/2002 MWADOS MWA005 32812002 2712002 71-55-8 1.1.1-Trichlorosthane 1900 2UGL  ‘WATER 5 SW-846 82608
1011712001 MWA005-DUP 3709924 MWA005 1072372001 10/18/2001  79-01-6 Trichloroethana 1600 5UGAL  WATER 25 SW-846 82608
10/17/2001 MWAQ05-DUP 3709924 MWA005 10232001 10/18/2001  107-06-2 1.2-Dichioroathane [ 200UGL  WATER 2 'SW-846 82608
10/17/2001 MWA005-DUP 3709924 MWA005 1072372001 10/1872001  71-55-6 1.1,1-Trichlorosthane 2200 TOUGL  WATER 25 'SW-846 82608
10/17/2001 MWAQ05-DUP 3709924 MWAO005 10/23/2001  10/1872001  156-59-2 ¢ls-1.2-Dichloroethena 170 SUGL  WATER 5 SW.846 82608
10/17/2001 MWA005-DUP 3709924 MWAD05 10/23/2001  10/18/2001  127-18-4 Tetrachiorosthene 83 TOUGL  GROUNDWA 1 ,SW-846 82608
101772001 MWAOUS-DUP 3709924 MWA00S 102372001 10/1872001  75-35-4 1.1-Dichioroethens M0 SUGL  GROUNDWA 1 ‘SW-848 82608
8/2/2001 MWA006 MWAQ0E 8/9/2001 8/3/2001 71-55-8 1.1.1-Trichioroethans 540 5UGL  GROUNDWA 5 SW-846 82608
8/2/2001 MWADOS MWAQ06 8/9/2001 8/3/2001 79-01-8 Trichioroethene 3000 SUGL  GROUNDWA 4 SW-848 82608
8/212001. MWAQ0S MWAQ06 8/9/2001 8/3/2001 75-35-4 1.1-Dichioroathena 110 . TOUGL  GROUNDWA 1 SW-846 82608
8/2/2001 MWADOS MWADOE 8/9/2001 8/3/2001 156-58-2 cis-1.2-Dichioronthans 700 ’ 5UGA,  GROUNDWA 1 SW-848 82008
10/17/2001 MWA00S 3709928 MWA008 10/23/2001  10/18/2001  75-35-4 1.1-Dichioroelhens 130 5UGL  GROUNDWA 1 SW-846 82608
10/17/2001 MWA006 3709928 MWAO08 102372001 10/18/2001  75-01-4 Vinyl chioride 10 J 2UGL  GROUNDWA R SW-846 82608
10/17/2001 MWAC08 3709928 MWA008 1072372001 10/1872001  127-18-4 Tetrachioroethens 6 J SUGL  GROUNDWA 1 SW-846 82608
10/17/2001 MWA008 3709928 MWAQ06 1072372001 10/182001  79-01-6 Trichloroethene 2700 SUGA GROUNDWA 1 _ SW-846 82608
10/17/2001 MWAO06 3709928 MWA008 10723/2001 __ 10/18/2001 __ 71-55-6 1.1,1-Trichlorosthans 580 : SUGL _ GROUNDWA 1 SW-848 82608






